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THE LICHENS OF MINNESOTA

By Bruce Fink.

INTEODITCTION.

BASIS AND AIMS OF THE PRESENTWORK,

The author began his investigation of tlie hcheu flora of ^linncsota

during the summer of 189G and fmislied tlie work in the field during

the summer of 1902'. The preparation of the descriptive catalogue

offered herewith has been in progress since the latter date. During

the course of the field work seven papers were puldished in tlie Min-

nesota Botanical Studies, which are r(^fiaTed to in the present work

as the ''prehminary reports/' Their full titles will be found in the

bibliography at the close of the introduction.

The data of distribution as given in the preliminary reports could

not be incorporated in full in the catalogue, but in case of species

known only from one, two, or three places the specific localities are

cited. Local students are referred to the reports mentioned for more

complete information. To these reports also, the readcT must be

referred for matter relating to geographical and ecological distribution

until it becomes possible to pul)lish the fuller data on these subjects

already brought together.

The aim in the catalogue has been to furnish descriptions and keys

adapted to the use not only of specialists but also of younger students.

To this end it has been the endeavor to avoid technicality so far as is

consistent witli clear presentation.

One of the faults of existing descriptions of lichens is their failure

to give measurements of the size of thalli. Such measurements can

only be approximate, often including neither the smallest nor the larg-

est specimens that actuall}^ occur; but even so it is believed that they

will greatly aid in the determination of the species, and they are

accordingly here supplied. Another error on the part of some authors,

found especially in brief descriptions, consists in the arbitraiy defini-

tion of characters, leading the student to exp(^ct a constancy as to

size, form, and color which docs not exist in lichens. The attempt

has been made in the present descriptions to state these variations as

accurately as possible. Wliile the catalogue treats of the lichens of
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a single State, lichen species in general are so widely (Ustributed that
the descriptions and figures will, it is hoped, prove helpful in the

determination of lichens throughout North America, and especially

throughout the northern Cnited States and British America.
As the method of determining the application of generic names of

lichens is still in controversy, it has seemed best to use them in the

traditional sense, stating the types of the genera according to the

"first species" rule. In instances in wliich the type falls without the

genus as at present understood, statement is made to that eflect. It

is manifest that, until there is general agreement as

typifyin

me
to (-^ nommal lichen g

me
names

Likewise, until hchen species have been typified as exhaustively as

possible, any extended synonymy of them can be of little value. Con-
sequently, nothing has been attempted in the way of synonymy of

the species described, beyontl stating, in instances in which a species

has been transferred from the genus in wliich it was first described,

the citation for the first combination as well as for the one used herein.

The priority of specific names can be settled only by the exanfination

of a large number of type specimens in European herbaria, and as the

author has not been able to see these, tliere is no doubt that at least

a small portion of the specific names here used will eventually Iiave

to give way to others.

Until we know mor of lichens and the

structure of sexual repro<luctive tracts, an3'thing approaching
finalit}' in their taxonomy is scarcely possi])le. The writer has been
influenced in classification by a number of authors, especially by
A. Zahlbruckner in Engler and Prantl, but holds himself alone respon-

sible for the arrangement of families and (renera used. In fixiu":*--'
~ o

upon the sequence of genera and of closely related families, both spore

characters and vegetative structure have been taken into account.

Doubtless the concurrent resemblance in these two respects is often

merely accidental an(] it does not therefore alwa^^s imply the close

relationsliip that juxtaposition would indicate. These difilculties
* « m tins circums

gations of anatomy, reproductive processes, and pliyIogcn3\

It need scarcely be stated that the descriptive catalogue is the
TU

very briefly of tlie origin and nature, the morpholog}^, the repro-

ductive processes^ and the uses of lichens, are intended as an aid in

using it. It lias, therefore, not been thouglit necessary to add a list

of references to this part of the lichen literature.

The writer ta.kes this opportunity to express his thanks to several

persons who have aided in the work in various wavs. Fit'st of all, lie
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is under obligation to Prof. Conway MacMillan for placing at his

disposal facilities wliicli made possible the work of the survey and

preliminary study as well as the earlier work of preparation. His

thanks are also due to the Board of llegents of the University of ^lin-

m
member

publication elsewhere.

one at Was
Department

afforded a large amount of literature used in verifying citations to

species and in ascertaining the types of the genera. Thanks are <lue

to Mr. Frederick V. Coville for many helpful suggestions regarding the

w^ork. The writer wishes especially to express his thanks to Mr. P. L.

Ricker for aid in literary work connected with citations. Besides the

libraries at Washington, the Lloyd Botanical Library at Cincinnati was

much used, and the writer is under special obligations to the owners

for access to this library, as he is also to the librarian, Mr. William

Holden, for many favors while working there. The writer's private

library, the botanical library of the University of Minnesota, and that

of the Missouri Botanical Garden were used during the early part of

the work of preparation, and rare volumes were borrowed from

various other libraries toward the close of the work, until all citations

were verified.

Thanks are also due to Dr. E. Wainio, of Ilclsing-fors, Finland; to

Dr. A. Zahlbruckncr, of Vienna; to L. Scriba, of Hochst a. Main, and

to Dr. T, Hedlund, of Upsala, Sweden, for comparing specimens with

authentic material and aiding in difhcult determinations. Dr. W. G.

Farlow, Dr. G. Lindau, of Berlin, and Doctor Zahlbruckncr have also

aided very kindly in the matter of citations. It is in order also to

express appreciation of the services of Mr. C. J. Hibbard, in taking,

under the author's direction, the photographs of lichens as they

occurred in the field, from which the greater portion of the illustra-

tions are reproduced.

Of the other illustrations thirteen plates and four text figures are

reproduced from Schneider's Text-book of General Lichenology, for

the privilege of using which thanks are due to Dr. N. L. Britton.

Plate 16 is from an electrotype kindly loaned by Mrs. A. M. Smith,

editor of the Bryologist, in which the plate was originally published.

Nine text figures are reproduced by the kind permission of Dr. J.

Reinke, of Kiel, Germany, from Pringsheim^s Jahrbiicher, volume

28. Of the remaining figures two are by permission from Sachs's

Text-book of Botany, two from Stahl'sGeschlechtlichc Fortpflanzung

der Collemaccen, and one partly from De Bary's Comparative Anat-

omy and partly from Tulasne. The sources of the nonoriginal illus-

trations are indicated under each.
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Several students of the writer liave ai(le<l materially by careful

studies, under supervision^ of many of the species described lierein for

details of microscopic structure and in subjecting portions of the

manuscript to the test of use before publication. To all these the

writer wislies to express his thanks.

Full sets of specimens of the species described herein may be found
in the United States National Hei'bariuiu, the herbarium of the

University of Minnesota, and the writer's private herbarium.

Below is given a list of the works hitherto published containing

mattei' regarding the lichens of Minnesota.

SPECIAL BIBLIOGRAPHY-

Arthur, J. C, Bailey, L. H., and Iluhvay, E. W. D. Report of Botanical Work in

Minnesota for the year of 18SG. Bull. Geol. aiul Nut. Hist. Surv. Minn. 3: 1-56.

1SS7. Contains a list of 36 lichents collected near Lake Vermillion and determined
by Henry Willey and F. L, Sargent.

Bailey, L. H. See Arthur, J. C.

Fink, Bruce. Lichens collected by Dr. C, C. Parry in Wisconsin and Minnesota in

1S4S. Proc. Iowa Acad, Sci. 2: 137. 1895. A list of 23 lichens said to have been
collected in one of the two States.

Fink, Bruce, Contributions to a knowledge of Lichens of Minnesota.

L Lichens of the Lake of the Woods, Minn. Bot. Stud. 1: 693-701. N. 1896.

IL Lichens of Minneapolis and Vicinity, i^inn. Bot. Stud, 1: 703-716. My.
J 897.

J 1 L The Rock Lichens of Taylors Falls. Minn. Bot. Stud. 2; 1-18. Je. 1898.

IV\ Lichens of the Lake Superior Region. Minn. Bot. Stud. 2: 217^276.0.1899.

V. Lichens of the Minnesota Valley and Southwestern Minnesota. Minn. Bot.

Stud. 2: 277-329. D. 1899.

VI. Lichens of Northw^estern Minnesota. Minn, Bot. Stud. 2:657-709. My.
1901.

\'
I L Lichens of the Northern Boundary. Minn. Bot. Stud. 2: 107-236. Jl. 1903.

A series of papers containing extended notes on habitat, distribution, and ecology
of Minnesota lichens and referred to in this volume as i>rcliminary reports.

Fink, Bruce. Notes concerning Iowa Lichens. True. Iowa Acad. Sci. 5: 174-188.

1897. Largely a comparison of the lichen floras of parts of Iowa and Minnesota.
Fink, Bruce. Notes on the Lichen DisLril)Ution in the Upper Mississippi Valley.

Alcm. Torrey Club 6: 285-307. D. 1899. Names in the list all Minnesota lichens

known at the time of publication.

Fink, Bnwv, and Husband, Mabel A. Notes on Certain (^adonias. The Bryologist

6: 21-27. Mr. 1903. Gives descriptions and distribution of several Cladonias found
in Minnesota.

Fink, Bruce, i^\irther Notes on Cladonias.

IL (^ladonia fimbriata. The Bryologist 7: 21-27. Mr. 1904.

III. Cladonia furcata and Cladonia crispata. The Bryologist 7: 53-58. Jl. 1904.

IV. Cladonia verticillata. The Bryologist 7: 85-88. N. 1904.

V. Cladonia gracilis. The Bryologist 8: 37-41. My. 1905,

VI. Cladonia cariosa. The Bryologist 9: 21-24. Mr. 190G.

^'11. Cladonia subcariosa, Cladonia mitrula, and Cladonia leptophylla. The
Bryr>logial 9: 57-GO. Jl. 1906.

A'lll. Chidonia botrytes, Cladonia caespitifia, and Cladonia delicata. The
Bryologist 9: 89-91. N. 1906.
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Fink, Bnice. Further Notes on CladoniaH— Conlinuod.

IX. Cladonia squamosa and Cladonia subsquamosa. The Bryolngist 10: 21-23.

Mr. 1907.

X. Cladonia decorticata and Cladonia degoncrans. The Bryulugiat 10; 41-45.

My. 1907.

XI. Chidouia ]jyxidata and Cladonia pityrea. The Bryologist 10: 57-60* Jl.

1907,

XII. Cladonia bacillaris, Cladonia niacilcnta, and Cladonia didyma. The
Bryologist 10: 77-79. S. 1907.

XIII. Cladonia eristatclla and Cladonia eoceifera. The Bryologiet 10: 97-100.

N. 1907.

XIV. Cladonia digitata, Cladonia deforniis, and Cladonia bellidiflora. The
Bryol.igist 11: 21-24. Mr. 1908.

These papers arc the outgrowth of work (h^ne mainly in Minnesota, afterwards

extended to ineludc North American di^^lribution.

Fink, Rnice. Two Centuries of North Ameriean Llchenology. Proc. Iowa Acad.

Sci. 11: 11-3S. 1904. Contains refereneoH to work in Minnesota.

Fink, Bruce. Some talus Cladonia formations, Bot. Gaz. 35: 195-208. Mr. 1903.

Describes some Cladonia forniation.s in northeaf^tern Minnesota.

Fink, Bruce. A lichen society of a sandstone rii)rap. Bot. Gaz. 38: 2G5-284. 0. 1904.

The society described is briefly compared with similar ones in Minnesota and else-

where.

Frost, W. D. Determinations (^f some Minnesota lichens. Minn. Bot. Sttul. 1: 81-85.

Mr. 1894. Contains a list of 34 species with notes on distribution and habitat.

Ilolway, E. W. D. See Arthur, J. C.

Husband, Mabel A. See Fink, Bruce.

MacMillan, Conw^ay. Observations on the distribution of plants along the shore at

Lake of the Woods. Minn. Bot. Stud. 1: 949-1023. My. 1897. Contains brief

descriptions of a number of lichen formations.

Parry, C. C. Systematic Catalogue of Plants of Wisconsin and Minnesota, made in

connection w^ith the geological survey of the Northwest during the season of 1848.

In Owen, D. D., Report of a geological survey of Wisconsin, Iowa, Minnesota, and
incidentally a portion of Nebraska Territory. Appendix, Article WGOG-622. 1852.

Mentions Cladonia rangifcrina and Gyrophora inuhlaihcryil from Falls of the St.

Croix.

Tuckerman, E. Synopsis of the North Americaji Lichens, Parts I and II, 1882 and
1888. Contains a few references to species <-ollected in Minnesota,

PRELIMINARY ACCOUNTOF LICHENS.

VIEWS AS TO TIIEIK OUIGIN AND NATURE.

Lichens have been at various tiiiios regarded as algsp, fimgi,

mosses, and liverworts^ and Tournefortej in 1694^ was the first botanist

to classify them as a distinct group of plants. Subsequent study of

anatomy and reproductive processes brought Tourneforte's view into

general fuvor^ and the question of the place of lichens in the plant

world was supposed to be settled. For nearly two centuries a liter-

ature of lichenology was growing up^ based upon the unquestioned

assumption that lichens are autonomies. Every botanist who does

systematic work on lichens at present; whatever his opinions, must
-/
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use this literature^ and it is therefore requisite to give sonic cxphma-
tion of its lea(lin<; conceptions and of tlie terms used.

There arc in all lichens, at least al- some period of their life, certain

cells or chains of cells of a green color, or more rarely of a blue-green,

brownish, or reddish color. If green, these cells were called ''gonidia''

(fig. 1, a, p. 9). If blue-green, they were callecr'goniinia'' (fig. 1, c).

Besides these cells or cell groups or fdanients there arc the well-known

hyplia? of the lichen thallus, which have in the phylogenetic develop-

ment of lichens very frecjuently become transformed in part hito a

paT'enchynnitous structuT'c, the cortex. In extreme instances, the

whole hyphal structure has been transformed into cellular structure,

while, on the other hand, in many of tlie lower lichens tlu* cellular

structure is entirely absent and the green or blue-green cells and the

hyphye compose the Avholc vegetative portion of the lichen. It was
until recentl}^ supposed that tlie green or blue-green cells arose in the

development of each li(^hen, pi'obably from the hyplue, an<l that the

relation of the chlorophyllous to the hyphal j)ortion of tlic tludlus was
the same as that of the chloroplasts of higher plants to other portions

of the plant body. Thus both the green or blue-green cells and the

hyphae or equivalent parenchyma were regarded as integral parts of a

single organism. It had long been known, however, that the gi'ecn or

blue-green cells in the lichen thallus are like certain alga^ (figs. 1^ 2,

pp. 9, 10), and De Bary, the first botanist to investigate tlie resem-

blance carefully, advanced the suggestion that the alga-like cells of

lichens might actually be algir somewhat modified by peculiar con-

ditions of existence. Schwendcner, at first hostile to this suggestion,

in 1S6S announced his convictiim, based upon the examination of

lichen thalli, that the lichen is eoni])osed of two distinct porficms, a

fungal and an algal. Later investigations have established beyond
doubt the main points of this vipw and have shown that the algsc

in many lichens may be isolated, in which case they beliave very
much like similar free alga\ Some investigations of the fungal por-

tions of lichens followed, and the conclusion was reached that the

lichen could not be regarded as an autonomy at all, ])ut must rather

be c(msidered a compound organism composed of a fungus and an
alga, the two living together in the I'clation known as symbiosis.

Symbiosis, howevei', is of different khids. It may exist with benefit

to both organisms, the relation then constituting mutualism or

mutualistic symbiosis; or it may exist with benefit to one of the sym-
bionts and injury to the other, constituting parasitism or antagonistic

symbiosis. In the early days of the investigation of symbiosis in

lichens it was supposed that the fungus member which pi'oduced the

fruit was benefited by the association while the alga was injured, the

fungus thus being regarded as a parasite and on the alga as its host.
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Setting out from this conce})tion of the relationship of the two sym-
bionts, botanists began to chissify Hchens as fungi.

In other instances of symbiosis tlian that found in lichens one or

each of the symbionts is able to live (juitc hulependently of the other.

In certain lichens the alga has been isolated from the association and
has grown and produced reproductive bodies. Likewise the fungi

forming some lichens have been isolated and have produced, in

nutritive media, forms resembling the ordinary thalli of the lichen

species. However, it may well be doubted whether either the fungal
or the algal symbiont ever becomes free hi nature and lives during its

whole life period outside the symbiotic association. Thus, we seem
to have In lichens the highest expression, so far as it is known, of

mutualism. The alga does not rej)roduco in the association, except
by fission, but it is protected in such a manner that it can grow where
it could not otherwise, and its continued existence, or the succession

of individuals rather, is assured. And though the fungal symbiont
produces various re'productive botlies, it may well be doubted whether
any reproduction other ilian vegetative often takes i)lace in lichens

in a state of nature. Again, it is evident from observatioTi, that
many new species of lichens have been evolved from closelv related

man}^

morphological unit, and J. lleinke has arrived at the conclusion that
it must be so regardetl, and has succeeded in unsettling to some
extent the idea that lichens should be regarded as fungi.

Some botanists still hold that the relationship of the fungus and
the alga is antagonistic. Whatever may l)e the outcome of further

study of this question, the conception brought out in the above
historical review, which is still held by some botanists, that the

imism

mus
any clear thinking regarding lichens. The lichen is the fungus of the

association. This is true even in the few instances in which the alga

determines the form of the thallus.

Certain botanists regard it as a corollary of this conclusion that,

from a strictly systematic point of view, lichens shoukl be distiibuted

and some workers have already taken this position;" but
there arc still some lichcnists atid other botanists who would be

as rung

statement ( listinct

group of plants. In view of the lack of agreement amons: autliorities

and for strong practical reasons it is not held advisable to undertake
the distribution of lichens as fungi in the present paper.

«Seo Bessey'w "A Synopsis of Vhmi riiyla," Uuivensity of Nebraska Rfudiea
T-'il-gO. 1907, and ClemeuLs's, ''Tlu' Gcihtu vi Fun|,'i," 1909, brielly reviewed in

Science; n. ser. 30:567, 5GS. Ocl. 22, 1909.
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DISrOSITlOX OF LICHENS ADOPTEDIN THIS WORK,

It is here accepted as an established fact that Hchcns arose through

associations of alga and fungus in a symbiotic relationship. Once a

lichen was establislied^ it began to vary, so that we now have abundant

evidence that many genera and species of Hchejis belong to the same
phylogenetic tree.

The vegetative tract is commonly much reduced in fungi as a

result of parasitism or saprophytisnij since the food is either prepared

by the host plant or found ready made in the substratum. How-
ever, in tlie fungi which have entered into associations with algse to

form lichensj the vegetative tract or thallus has assumed the new
function of protecting the algye so that the}' can increase in number
and perform more effectively their duty in the partnership. In

response to this clninge in function, tlie liighly varied and complex

foliose and fruticose thalli of the higher hchens have arisen^ in their

evolved forms departing widely from the most closely related fungal

ancestors.

Add to this the ])eculiarlties of reprocUiction anumg lichens, a

problem still needing. careful study^ and we sliall have some of the

facts which cause many botanists to inaintain that hchenSj after all,

constitute a distinct class of fungi, or perhaps two distinct classes.

However, others hold that lichens should no longer be treated sepa-

rately^ except for special purposes i]i much tlie same way as parasitic

fungi or poiscmous })lantsj not necessarily all closely related, are

often grouped together. Further ])hylogenetic studies nniy lead .to

the distribution of lichens among fungi, to tlie exclusion of the class

Lichenes. This method wovdd then be used in the general systematic

treatment of fungi, though there would still remain students who
would treat lichens separately. The present work is the result of

many years of study of the lichen flora of a particular region^ and

therefore a separate treatment is the only method available. Taking

into account, then, the unsettled state of o]")inion regarding the classi-

lication of lichens and the purpose of the present treatise, it seems

best to follow Engler and Prantl in recognizing the class Lichenes,

THE FUNGAL SYMBIONTS AND TIIEIH RELATED FUNGI.

In all of the common lichens of temperate regions the fungal

symbionts are Ascomycetes. The fungus has become so modified , in

many instances, since entering into the symbiotic relationship, that

there is little reyeml)lance between it and the ancestral form. There

is sufllcient likeness^ however, to lead to a general conviction that

the fungal s3^mbionts have been evolved in part from the Discomj^cetes

and in part from the P3^renom3"cetes. Of these two groups such

genera asPeziza, Patellaria, Hysterographium^Melaspilea, Phacidium,
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Chaetomiiim, and Sordaria are amonj^ those which may be closely

related to tlie ancestors of the fungal symbionts. Further statements

ancestry will be found in the outline ofcuncernnig the fungal

classification.^

TUK al(;al symbionts and their related alg^e.

The algal symbionts are nuicli better understood than the fungaL

Indeed^ in the descri])tions of genera in this volume statements are

made regar(hng the alga^ to be found iJi each genus, and some use is

made of tliese algal types in classification into families and genera.

Fig. 1.—Algul types with associuletf lungal liyphae. c, Cystococcus, each cell surrounded hy haustoria.

bf Chroolrpus, shownig a branching chain of cells, surrounded by haustorial liyphae. c, Nostoc, show-

ing the algal nhuuents and the inlonninghMl fungal hyphse. rf, Gloeocapsa, showing the haustoria and

the fungal hyphic surrounding,^ the algal cells, a, Enlarged 7">0 diuinolers; b, 325 diameters; c, oOO

diameters; d, 050 diameters. From Schneider.

The alga most connnonly found in lichen tlialli is of the genus Cysto-

coccus (fii;. 1, a), and this genus is closely related to Pleurococcus

(lig, 2, d, p. 10), which itseh' is su])])()se(l to be the algal symbiont of

Sections of lichens of tlie genera Collcniaj

chains of cells

common
some

which are so similar to tliose of free-hving species of the algal genus

mbiont
to

ma\

be distinguished from Pleurococcus, is the algal symbiont in a con-

siderable portion of the crustose lichens. Other algal symbionts^

which will be referred to only rarely in these pages, are Glococapsa

a Page 37.

7920—iO 2
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(fig, 1, dj p. 9) J Rivularia (fig. 2, a), Polycoccus (fig. 2, h), Dactyl-

ococcus (fig. 2 J c)j and Sirosiphon (fig. 2^ e).

GROSSMORPHOLOGY,

Under this head we shall consider only those lichen structures

which may be seen readily with the unaided eye or with an ordinary

hand lens.

THE TITAI.LUR.

The fundamental part of a lichen is its vegetative tract or thallus.

The thallus may be an erect structure, rising from the substratum, a

pendulous one hanging downward from it, a conspicuous or in-

conspicuous flat one closely or loosely attached to the substratum, or

Tig. 2.--Algul typoy with associated fungal hypha?. «, Rivularia with the fungal hyphic intermingled.

bf Polycoccus: colonies of cells surrounded by hyph-« atul haustoria. c, Dactylococcus: elliptical algal

cells and fungal hyphsc. d, Pleurococcus, tlie irregular algal cells inclosed in funpal hyphae. e, Siro-

siphon, a terminal branch not showing the fungal hyphne. a, iluch enlarged; b, c, enlarged 325 diam-
eters; <f, 4r>0 diameters; f, 2.^ diameters. From Schneider.

an inconspicuous one lar<;ely or even wholly embedded in the sub-

stratum. Erect and ])endulous forms arc commonly called fruticose

thalH (pi. 43, A, facing p. 210), and the flat or horizontal ones maybe
either foHose (pL 28^ facing p. 157) or crustose (pi 8, B, facing p. 100)

;

foliose when somewhat leaf-like and crustose when forming a closely

attached crust resting on or within the substratum. Various inter-

mediate conditions between crustose and foliose and between foliose

and fruticose types of thalli may be expected in the study of lichen

species.
GENERALFOKMSOF THALLI.

Of the foliose forms, many are variously lobed (pL 30, facing p. 160)

and some are quite entire at the margin. In instances wliore tlie lobing

is evident tlie lobes may be more or h^ss imbricated. In both lobed

and unlobed forms the margin may be wavy or crenate instead of
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entire, and it may be either ciliatc or deToid of cilia. The most ob-

trusive differences aniontj; the fniticose thalli consist in their bein^r

branched or unbranched and, when the former, in the manner of

their branching. Seconchiry (hfrercnccs are found in the cliaracter

of the surface, particuhirly in various small outgrowths other than
the branches^ known as phyllocladia. The crustosc thalli appear
usually as a more or loss conspicuous layer spread over the sub-

stratum or sometimes really lying wholly or partly in it and indicated

at the surface often only by a cliange in color. These crustosc thalli

will be found to be irregular in outline or more or less plainly orbicular

and to form a continuous or a more or less broken and scattered

stratum (pi, 8, A, facing p. 100). In some species the tendency is

toward orbicular forms and in others toward irregularity in form, but
in any case the peculiarities of the surface of bark, dead wood, or

rock forming the substratum will determine the form of the particular

thallus to a large extent.

Lichens are of late evolution, and the forms are still quite plastic.

Nevertheless, the forms, sizes, and colors of lichen species are quite as

constant as those of many other organisms, whether plant or animak
Indeed, in many lichens tlie morpliological characters, whether gross

or minute, are quite as constant as are those of most flowering

plants, and it may well be doubted whether even the Cladonias are

more plastic than the members of the genus Crataegus, including

our commonhawthorns.

SIZES OF THALLI

In northern Minnesota the fruticose thalli (pi. 42, B, facing p. 206) of

JJsnea Jovgissima, which grows in tangled masses hanging over the

branches of trees, frequently reach 1.5 meters in length, while the

foliosc thalli of Gyrophora diUenii, in the same poilion of the State,

sometimes reach 35 cm. in their longer diameter. Both fruticose and
foliosc tlialli may vary from these large forms to ininutc ones not

more than 0.2 mm. in height or diameter. In tlie crustosc thalli the

spread over or within the substratum may vary greatly, but is seldom
more tlian 10 cm. In tliesc and tlic foliosc forms the thickness is to

be taken into account. In the descriptions, however, actual meas-
urements ot thickness are very seldom given, though comparative
statements are often resorted to. In the descriptions of the fruticose

forms the iliameters of the thalli or of their branches are usually given;

and here again a considerable amount of variation is found^ though
very much less than in length.

SrttFA(^KR OF THALLI.

In tlie foliose thalli the upper surface is comparatively smooth,
wrinkled, corrugated, or pustulate, and it may bear cilia, soredia,
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or ilie minute growths known as isidioid branclilets. The mar-

gin of the thallus may be closely attached to the substratum (pL 36,

A, facing p. 194), or more or less ascending (pi. 30, facing p. 160).

The low^er surface is more or less covered witli the attaching organs

known as rhizoids. These may bt^ large or small, numerous or few,

and evenly scattered or collected into roW'S or into groups of different

forms. The lower surface is sometimes quite smooth except for these

rhizoids, but in other instances it is variously wrinkled or pitted?

or in Gyrophora, provided with vertical plates which give strength.

In the fruticose thalli the surface is either smooth or more or less

pitted, and in some instances it is somewhat tomentose. The Clado-

nias put forth as superficial outgrowths the flat expansions known as

squamules. The Stereocaulons bear the peculiar structures more ir-

regular in form called phyllocladia. The form, size, frequency of

occuiTence, and distribution of these organs must be noted carefully,

In the Cladonias, especiallyj it is necessary to observe whether the

cortex of the podetium is entire or more or less broken, so that it be-

comes arcolate or even disappears over some portion of the organ.

In this same genus observation with a lens is necessary to ascertain

whether any part of the fruticose portion of the thallus is sorediate

or not-

Finally, turning to the crustosc thalli, they arc also smooth or

variously roughened. Those that are hypophlocodal or hypolithic

simply take the contour of the surface of the substratum, as do also

some thhi and smooth forms that are in part or wholly epiphla3odal or

epilithic. Others are scurfy or granular, and these are usually rather

poorly developed and thin. In thicker forms is found the warty or

verrucose condition; sometimes there occur here and there minute

chinks, so that the thallus is said to be rimose or chinky; or finally

the chinks may become numerous and divide the thallus into minute

or small several-sided areas, known as areoles (pb 8, B, facing p. 100),

in which case the thallus is said to be areolate.

COLORSOF THALLI.

As compared wdth size and form, color is usually regarded as a

rather more variable and therefore less reliable taxonomic charac-

ter. Yet the colors of thalli l)lay an important part in determining

lichens and, though often quite variable, they must be carefully noted.

Colors in lichen thalli vary all the way from a white to a black, but

the most common is a greenish gray, in this paper designated as sea

green. Some other colors which occur arc ashy, olivaceous, brown,

and straw color, together with various intermediate shades, as brown-

ish black, olive brown, etc. The thallus, further, is often more or less

variegated, while the lower surface is frequently of a difl^orent color

from the upper. Also, in the fi'uticose forms the basal portion is fre-

quently of a different color from the distal portions, usually darker.
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The tendency of thalli, as of other lichen structures, is to darken with

age, and the variations of color in a species may usually be traced to

peculiar conditions of growtli.

THE APOTHECIUM.

mam
moi ^^hology are size, form, and color. The apothecia are usually

superficial and large enough to be seen easily with the unaided eye

(pi. 8, A, facing p. 100). In some instances, however, they are so small

difficulty

mav be immer

by a slight elevation or depression as a disk or an ostiole (pi. 49, A,

immersed, tliey may

in any way except in sections of the thallus. From 0.1 to 5 mm
is well witliin the range for diameters of apothecia.

The apothecia arc most commonly saucer-shaped, or some sliglv

modification of this form, as when the disk is flat or somewhat con

vex instead of concave. In some instances the disk becomes ver]

lecnim at last becomm In other cases

mat matui

form. In all of these forms

anothecium when voun": woi

m
le form may become irregular as growth proceeds, so that at

ity this outline is quite irregular. In other lichens the apothe-

cia are of some other form from the beginning. Thus, there are the

elongated and often branched forms, such as are found in Graphis

^^.. _, A, facing p. 54), and the difform or variously irregular forms,

as in Arthonia (pi. 2, B). Again, some apothecia are produced into

a \vell-devcloped perithfcinm, and these usually approximate a

to

spherical form.

TIIK DISK.

In those lichens in which the cxciplc (see below) is not produced

into a perithecium the upper surface of the apothccium is naked,

except for a very thin film of thallus which may persist as an epithe-

cium, a structure not mentioned in the descriptions of species. This

upper and essentially naked surface, whether flat or more or less

strori.o-lv concave or convex, forms the disk. The outline of the disk.

may
cium In color

the disk varies considerably oven in the same species. It is usually

light-colored in its early development and commonly becomes darker

as it reaches maturity. The final color may be a light or darker

flesh color or a light or darker shade of yellow, orange, red, browTi,

chestnut, olive, or even black. Whatever the color, it is very seldom
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the same as that of the thallus. The surface of the (hsk, further, may
be pruinose. usually with a' white powder, concealing the essential

color.

THE EXCIl'LE.

Below the disk is the liymenmm (pi. .3, fig. 3, a, facing p. 63), which
may This structure is

usually lighter in color than the disk and is composed of paraphyses
and asci. (See under minute morphology.) Below the h^ menmm
is tlie Itypotliecium (])1. 3, fig. 3, h, facing j). 63), often darker in color

than the hymenium above it, so tliat tlieline of dejnarcation between
the tw^o structures may easily be matlc out with tlie hand lens. The

lum

them. The
menmm

consisting primarily of a continuation of the hypothecium upward on

someall sides.

times outside of this, or more often replacing it, what is known as a
ihalloid exciple (fig. 16, p. 232). Tliis is similarto the tliallus in struc-

ture, and usually of the same color, wliich is never true of tlie proper
exciple, tliis usually approaching the disk in color. Either of the
exciples may be entirely absent, and either or both may be quite

evanescent and seen only in young apothecia; but usually one of

them is present and either permanent or only tarcHly disappearing.

It may be seen readily with the unaided eye or by the aid of the
lens, and its nature and degree of development and permanence are

points of considerable value in the classification of lichens, even to

the determination of species. The perithecium, already mentioned,
is simply a produced exciple foun(l in some lichens, growing com-
pletely around the upper part of tlie hymenium but for the small
opening or ostiole at the summit (fig. 17, p. 239). The margin of a

proper exciple is usually about at the level of the outer margin of

the disk, or it may be somewhat raised above the tlisk. This margin
is almost always quite entire, while the margin of a thalloid exciple

is frequentl^^ crenulate or crcnate, or variously branched, ciliate, or

irregular.

POaiTION OF TUB APOTHECIA

Sometimes the apothecium is raised on a slender upward extension
of the thallus, a short stalk or pedicel, quite diff'erent in form from
the stipe and podetium soon to be described. This is most frequently

met in the larger foliose lichens. The stalk ma}^ be absent and the
apothecium attached to tlic thallus at the center of its lower side,

in which case the apothecium is said to be sessile. Again, the apothe-
cium may be more closely attached to the thallus by the whole of its

lower side, when it is said to be adnate. Finally, the apothecium
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may be more or less immersed m the tlialiiis, sometmies deeply, so

that when the disk is more or less overgrown by the thallus or by a

the structures arc often quite obscured. The develop-lecmm
ment of the apotliecium begins below the surtace ot the thallus, a]

the tendency in general is to become more and more superficial

maturity is reached. Sometimes, however, it remains permanent

more or less immersed, and somewhat varying conditions as to po

tion with reference to the thallus may be expected in many species.

.STIPES AND PODETIA.

These are structures which serve to raise the apothecium into the

air, and are both to be regarded as originally developed for this pur-

pose mm
is their only function, and where this is the case they receive the

name of stipes. But in Cladonia and Stereocaulon the stipe takes up,

in addition, the office of fostering algal cells and by its vertical exten-

sion and often ample branching greatly increases the area gf surface

behind which the alga? may fmd protection. In this case the structure

letium The

stijje, therQfore, belongs to the fruiting tract, while the podetium,

doubtless modified from this, has the essential character of the thallus

and more properly belongs to the vegetative tract.

UHIZOIDS AXT) CILIA.

The rhizoids are found on the ventral side of most foliose thalli

and serve as attaching organs. They appear to the eye as root-like

bodies, varying in color from white to black.

The cilia are like tlie rhizoids in structure, but are found on the

upper surface of the thallus or along the margins. The hyphal

rhizoids of the crustose lichens ° are quite different morphologically.

The functions of cilia are doubtless to retain <lrops of w^ater and

gradually absorb them and sometimes, when quite numerous, to pro-

tect against cold or dust. Closely related to rhizoids is the single

attachincr orcran know^n as the umUlicus on the ventral sides of the
» "*o

m

OTHERSTRUCTURE8.

erma jonia, soredia, cephalodia, and cyphellse are structures

which occur on or near the surface of thalli. The spermagonia (fig. 3,

p. 16) are the supposed male reproductive organs, sometimes quite

conspicuous as dark-colored spots on the upper surface of the thallus,

some to

tures are more often minute and of the color of the thallus so that

oSee page 17.
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they appear only in sections. They were formerly thouglit to he of
considerable value in the Jet(^rinination of species. Their structure
and functions will be further considered in the section on reproduc-
tion. The soredia arc small, powdery masses, usually whitish m
color, and scattered over the surface of tlie thalhis as in Pyxine
sorediata (pi. 48, facing p. 2.30) and many other lichens. They will
be further considered in succeeding' sections! Cephalodia are wart-
like bodies found on the upper surface of the thallus as in Peltigera
aphtJwsa (pi. 30, facing p. IGO), or within tlie thallus, as in some other
lichens. Cyphellw arc small pits or dej)ressions in llie lower surface
of some foliose thalli as in some Stictas (pi. 26, facing ]). lo4) . Cepha-
lodia and CyphelliB will be furtiier considered under minute mor-
phology, as tlieir structure can be made out only with the microscope.

P'inally, in some lich-

ens the so-calletl liypo-

thallus is conspicuous

to tlie unaided eye or

seen with the lens.

This is true of some
members of the irenus

P an n aria. For in-

stance, in Pannaria
'Fig. 3.-Gyrophora cylindrlca. a, Metlim Rc.ciUm thnnigha f^i>n- rtoara fl>i'« ctrTir.f nvo

magoninm; ^, sterigmata and spornuitia; c,.sterignuaaandspfir-
'""y"* ^'^^^ bUUCLUIt

matiaofaCladoiiia. a, Enlarged 90 diaiiiPters; 6, 300 dianirtors- ap]>ears aS a bluisll
r, 450 diameters, a and Mrom D.-Rary; c [ra.u TuUusne.

|jl,,(.], ^.j,,^, .Jj .^^.^^^^^^^

the thallus. Its nature is not well understood, but possibly it is a
remnant of some lichen that the Pannaria has overgrown. Some of
the older authoi's considered tlie rhizoi<]s a portion of the hyi)o-
thallus. In the present work there lias seldom been occasion to refer
to this httle-undcrstood str'ucture.

MINUTE MORPHOLOGY

FOLIOSE THAT.] J.

In the foliose type of thallus there arc the following la3'ers: An
upper dermis, an upper cellular cortex, an algal layer," a medullary
layer, and a lower cellular cortex (fig. 4, p. 17). Tlie dermis, how-
ever, IS scarcely distinguishable in many foliose hchens, and there are
several other variations from the structure just outlined. For ...

stance, in Collema (pi. 21, facing p. 13G) there is no cortex, and the
algse are not arranged in a definite la^'er; in some of the Physcias
the cellular cortex is rci)laced by layers of densely interwoven hvpha";
m Peltigera the upper cellular cortex is present, but there is none
beh)w; a few small foliose thalh, as in some Acarosj)oras (pi. 32,

iti-

« The algae, however, are not 8tri<>1 ly :i part of the thallus but are iiicloHcd withi n it.
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facing p. 170), are cellular throughout. Other instances of similar

modifications in structure will be met in the descriptions of the

jrenera of Minnesota lichens.

CRUSTOHKTHALLI.

In those crustosc forms that iu-o ]iypophloeochil or hypolithic, there

is simply a tangled laycn- of iutci'woven algal cells and fungal hy])li^,

wilhont any differentiation into layers. In the epijihlfrodal and e])i-

lithic si)ecies the structure nniy be cjuite as rudimentary, or there may

be a more or less evident u])])er

pscudocortex of interwoven hy])hai

(pi. 4, fig. 4, a, fachig p. 67). In

instances of the latter kind there

Is frequently also a more or less

distinct algal layer below t lie pscu-

docortex (pL 4, fig. 4, I) and some

epresentation of a me(kdla below

bb

1 ^

the algal layer (pi. 4, fig. 4, c).

"Whether these su])erficial foriiis

are thus differentiated or not,

the modified hvphae known as

y

^
©

hy])Iial rhizoids m always he

looked for penetrating tlu^ suhstra-

tum. It isj however, very tUIIicult

to ohtain them in sections of these

thalH. With each descri])tion of a

will he found a

statement regarding the amount

of differentiation.

O 00

o

crustose genus
/? J

FRUTICOSK THALLT.

Tli^ fni + iVn^P tvne of lichen ^'^^ ^-^^''^^<' ampl'mima, section of the thallus.

tlltlllus is peculiar, and is for this al^^U lay^r; d, the medullary layer; e, the

reason treated after the crustose 'gXX'""
''"'"'"'' ''" '""'*'''" ''™"

type. Fruticose thalli are usualk,

though as noted below not always, more or less cylindrical in form.

The outer layer of the cylinder or other form is a pscudocortex of

densely interwoven hyjjhffi, extending either in the direction of the

axis or w
lay(u-, which, hke the outer layer of hyphtc, is commonly more or

less nearly circular in transverse section (i^l. 11, fig. 4, a, h, facing p.

107). Sometimes, as in Alectoria, there is within the algal layer a

well-developed medullaiy layer filling the remainder of the space

and making the cylinder a solid one. In otlier instances tlie meduUa

is poorly or scarcely at all developed. AVithin it,^whcn only par-
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tially developed or within the algal la3'er when tlie ineduHa is want-
ing, is frequently found a solid, or a hollow cyHnder of hypha? extend-
ing in a longitudinal direction (pi. 18, fig. 3, h, c, facing, p. 131). If

the

:thening

in the transverse direction.

The outer pseudocoi'tex is usually composed of hyphte that are
more or less gelatinized, so that tlie structure is very difficult to
make out (pi. 11, fig. 4, a, facing p. 107). This gelatinization no doubt
mcreases the protective function of the pseudocortex. The inner
cylinder of hyj^hre functions principally for conduction like a stele
and the walls of the hyi)ha; show nmch less gelatinization. The ah^al

more often aniifijir

ncom filling the space. The pseudocortex is sol-

ame
sometimes scarcely at all developed except over the akal clusters

aneement
atmosphere without completely exposing the algte. The hyiih^e are
nuich less frequently branched in fruticose thalli than in foHose or
crustose forms. In connection with this fact it is to be noted that
fruticose thalli are not always even approximately cylindrical in
form alicaris /j
most widely from the cylinth-ical form and appears nmch more hke
a foliose thallus growing away from the substratum, to which it is

attached at a single i)oInt. However, when we section this thallus
the structure is seen to be essentially that of the fruticose iy\)e.

Indeed, in outward form, there is every gradation between the fru-
ticose and the foliose thallus, and in a few s«)-called fruticose thalli
there is found the cellular cortex characteristic of a foliose thallus.

THE DERMIS.

This structure consists of a few layers of flattened cells, lying upon
the cortex and derived from it. The dermis aids in protection against
excessive evaporation of moisture, and from its surface there some-
times arises a dense covering of short hyphaj which also functions in
the same way. These are the tnchomatic hypJicc of certain Pel-
tigeras, and they also serve in Peltigera apldliosa to help in retaining
the soredia which develop into cephalodia. ermis
tary^or wanting In most iicliens except Peltigera and Stieta (fig. 4, a,

p. 17). The inner layers of cells are less flattened and gradually i)ass
into those of the cortex from wliich they are developed.

THE TriTKR COKTEX.

This structure is cellular (pi. 9, fig. 4, h, fachig p. 101), consisting
usually of several layers. The cells of these lajxu's may be as distinct
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as those of any ordinary par(>ncliyma or the walls may be gelatinized

and swollen to such an extent that the cellular nature is not made out.

This layer may appear quite hyaline in section or it may contain

more or less of some coloring matter. In the majority of the foliose

lichens such a structure is developed both above and below, and the

lower cortex is more frequently of a dark color. However, as

already stated, there are a number of foliose genera in which part

or all of the species lack such a cortex on one or both sides. And

be added here that in T.eptoglum (fig. 5) the cortex usually

consists of a single

layer of cells.

The cortex Is con-

stantly being built

up from the hyphse

of the algal layer be-

low and is gradually

transformed above

ma\

s*ss?
»*^^®?

into a dermis In

or

#

Fig. ri.—Lcptoglum Nrofinwm, showing singln layer of ceils in tlie cortex

and Ihe iiiterniingied fungal hyphse and al^al filaments witliin.

Enlarged r^r^d dlLinicters, From Sachs.

this gradual upward

passage of tissues

dead algal cells be-

come entangled and

arc at length carried

oiT by the abrasion

of the upper surface. The lower cortex is usually thinner and is

more often absent than the upper; l>ut in thalU in which this lower

cortex is especially neediMl for mechanical support it is often better

developed and thicker llian the upper cortex.

Tin*: AixrvL layek.

In some instances, as in Collema (fig. \,c, p. 9), the fungal hypha^

are simply in contact with the algic and in others they are attached

to them by haustoria. In some cases the haustoria penetrate the

walls of the algal cells and they are then said to be Intracellular.

These naturally secure the closest union. Every gradation between

intracellular and extracellular liaustoria jnay be looked for in certam

haustorium

pment into a network of hyphee, within the

algal cells. Indeed, intracellular haustoria are either very rare or

no^t often distinguished as such. The extracellular haustoria usually

growm a

large portion of the outer surface of the wall of each algal cell.

Where these are present tlio food must pass through the wall of the

haustorium and also through that of the alga, but iti instances where

the haustoria become intracellular the passage is through the wall of
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tl.o liaustorium only. The algal colls of the algal layer are nimicroiis
m vigorous tlialli, but in old and dying thalli few of them occur in
the living state. The Iiyphse of this layer give rise to the outer or
upper cortex, whether a true cortex or a pseudocortcx, and are also
contniiunis witli the liyphre of the me<hi]lary laver. The food assimi-
lated by the living alga-, together with that which the fungus may be
able to take from the substratum througli the rhizoids, the mnbilicus,
or the hyphal rhizoids, serves both for the production of new algal cells
by <hvision and for the growth of various portions of the thallus.
As the algal cells die and pass outward new ones are constantly being
formed toward the lower or inner portions of the algal layer, so thai
the thallus is always possessed of an abundance of this assimilative
tissue. The growth and division of the algal cells is of course most

^ CT ' O —
active portions of older thalli.

more

THE MEDULLARYLAYER.

The medullary layer lies below the algal layer in horizontal thalli
(pi. 35, fig. 3, c, facing p. 191) and within it in fruticose thalli (pi 11,
fig. 4, c, facing p. 107). This layer consists of loosely interwoven
fungal hyphfp and is especially adapted to give strength hv connecting
the layers above with those below or those without" with those
within. It serves also as a medium for the free passage of gases
much after the manner of the spongy parenchvma of a leaf. "^The
differentiation into alga] layer and medullary "layer is not always
perfect even in the best developed thalli, and algal cells may occurmsmall numbers in the latter hiyer. The me<lulla is quite commonly
tiie thickest of all the layers of the thallus, and tlie section in this
portion of the thallus is more constantly transparent or hvaline than
in either of the cortical layers. As the h3T5luii of this layer serve for
giving strength, the walls are scarcely ever perceptibly gelatinized.
Aside from the functions already named, the hvpha> of the medulla
must carry up to the alga? any materials taken in a crude state from
the substratum by the attaching organs, whether rhizoids, an um-
bilicus, or hyphal rhizoids. Also the foods assimilated l)y the alga;
must in part pass downward or inwanl by means of these hyph^
for the nourishment of certain portions of the thalli. It is also sup-
posed that fats and other food materials are often stored in the
hypha) of the medulla.

THE LOWERCORTEX.

In most respects the lower cortex is very similar to the upper, but,
as already stated, it is neither so constantly present nor is it as a rule so
thick. When th(> lower cort(>x is present the rhizoids extenil from it
into the substratum, but when it is absentrhizoids are usuallyprescnt as
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continuations of certain hyplu« of tlic niodullaiy layer. Plainly

such a cellular tissue on the lower side of the thallus must serve for

support, and it becomes very thick in those large foliose thalli whicli

are attached by an umbilicus, as CoTophora, Ihnbilicaria, and Der-

matocarpon. But, since it lies between the rhizoids and the tissue

above, this cortical tissue must permit the passage of any crude or

elaborated materials taken fr(un the substratum l)y the rhizoids, for

^vhich reason it remains thinner than might otherwise be expected.

Also, the lower cortex is usually a looser tissue than the upper cortex

and is usually darker colored. Peltigera is a genus of large foliose

lichens in which there is a weU-developed upper cortex and no lower

cortex, while in Collcma (pi. 21, facing p. 136) and Synechoblastus,

genera containing large foliose forms, there is neither upper nor

lower cortex.
80RED1A AND Sl'E IIM A(i()NIA.

A sorcdiuin consists of a tangled mass of algal cells and fungal

hyph'^ which has pushed upward from the algal layer and appears

at the surface in a small spot where the iii)per cortex is broken.

The sorcdia function for reproduction. The spermagonia (fig. 3,

a, p. 16) appear as little spherical or cup-shaped bodies, sunken m
the surface of the thallus. Within each spermagonium are borne

the si^ermatia on stalks called sterigwata (fig. 3, h). The spcr-

matium is a smah, slemh>r body, commonly colorless, anil straight or

slightly curved (fig. 3, c). The spcrmatia are usually regarded as male

reproductive bodies.
CEl'UALODIA.

These bodies sometimes appear upon the surface of the thallus and

in other instances occur within it. Those situated on the upper or

lower surface are called odotropMc, and those that are found within

the thallus endotropldc cephalodia. There is much diilerence of

opinion as to the frequency of the appearance of cephalodia, due

partly to lack of careful observation and partly also to difference of

view as to their nature. A cephalodium is an abnormal development

upon or within the lichen thallus, contaniing some other algal sym-

biont than the one found in other portions of the thalhis. The

cephalodia of our Peltigera aphthosa (pi. 29, facing p. 159) are ecto-

trophic and plainly visible. The foreign algi^ found in the cephah)dia

of this lichen are of the genus Rivularia, and they are supposed to be

brought to the thallus in some way and, being held by the tricho-

matic hvphffi, to multiply and become surrounded by a true cortex.

Ectotrophic cephalodia also occur in Stercocaulons, and the algaj

I^^^^ these are minute structures

and "seldom noticed.
"

Endotrophic cephalodia are said to occur

sometimes in Stida ampUssima,

ame
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CYPHEIjL.E.

thalli, Thev
small

om
stomata

on the lower surface of the lichen thallus coiresponding to the position
of breathing pores. (See next section.) In their development a
circular break first appears in the lower cortex, over the breatliino-
pore. As the opening in the cortex increases in size, the adjacent

numero
m

cup-shaped or saucer-shaped depression, whose bottom and sides are
covered over with a dense coating of short hyphal branches. Indeed,
in all of the Minnesota Stictas that contain cyphella3 these branches
completely fill the cavity of the organ. The position of the cyphellaj
over the breathing pores would seem to indicate that they serve to
admit air to the interior of the thalhis.

BHKATHINr; PORES.

In lichens having a thalhis well developed on both sides, it is evident
that some provision for the admission of air to tlic interior will be
advantageous. This is especially true where the cellular cortex is

quite thick. The breathing pores of the lower cortex in Stictas have
just been mentioned. Such structures arc found in the lower cortex
of many other lichens, but are even more common in the upper cel-
lular cortex. They consist of more or less branched pores extending
from the siirfjice of flip, filo-nl l<-n-oT- ,,r^^^^,,^r\ +i,^^,,„u j^i,_ ^ •

som
but fornimg simply intercellular canals. They resemble stomata
in that they can be closed, and also, as in the case of stomata, it is

heth

some
becom

'Jiiey are found closed when the

moisture. Simil

docortices may sometimes be made out, especially when these cortices
are quite thick. However, whether the cortex is cellular or not,
these pores are to be looked for, for the most part, in the thinnest
portions of the cortex, especially over areas M'hcrc the algal cellcells are
numerous.

GROWTHOF THALLI.

Since as a rule it is the fungus or the thallus proper which deter-
form begin with this,

though its growth is accompanied by an increase in the number of
algal cells. In crustose and foliose lichens the growth is h^r tlie most

mai
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The hypliai in all i>()rtions of Llie thallus, however, may increase in

length, either by the formation of new cells or by the elongation of

old ones. In some
marg But in some of the

higher crustose species and th(>. nijijority of the foliose species there are

certain marginal areas where tlie initial cells are especially active, so

that the liorizontal growth is more active here than elsewhere. This

mar

in foliose lichens. Doubtless in the lower crustose lichens, w^here

rm

partly to irregularities in the surface of the substratum rendering

more

to loss of portions of epiphloiodal or epilithic thallus by abrasion. In

all instances of lobing the form of the lobes is determined by the size

imo

the lobes. The thahus reaches its full thickness a short distance back

of the growing margin. There is no further increase owing to the

formed

i d)rasion of the general surface disposes of dead superficial cells to the

same amount.

In most fruticose thalli the growth is mainly vertical instead of

horizontal. There may be a single apical region, consisting of a con-

tinuous area of initials cells, and in such instances the thallus or the

podctium will be unbranched. But in the great majority of instances

there arc areas of special activity, one corresponding to each branch

of the thallus, whether horizontal, vertical, or lying at some inter-

mediate angle. Here, as in all thalli, the manner ot branching and

the number of branches will depend upon the number and disposition

of these areas of special activity.

But in some instances the growth of the thallus is essentially a

growth of the algal instead of the fungal symbiont. This is the case

in our Ej^liehe pulescens (pi. 24, facing p. 147), in which the alga

branches dichotomously, has a single apical cell at the end of each

branch, and determines both the growth and the form of the lichen."

In Collema and Synechoblastus, where the algal cells are somewhat

evenly distributed throughout the thallus, it is not very clear whether

the algal or the fungal symbiont has more to do with determining the

growth and form of the thallus. But since the growth is marginal

and the irregular lobing seems to correspond to areas along the margin

especially rich in algal filaments, it appears that the form is due mainly

to the growth of the algae. In the great majority of lichens, however,

as already stated, the algal cells simply incresiso in number as the thal-

lus increases in size. Thus the algse always sustain a physiological

a That is, according to the ordinary conception; but the real thallus iy fuuyal and

within the alga.
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relation to the o;rowtIi of the thallus and perform the function of
assimilation for the fungal h^'phfc.

THE APOTllECIUil IN (iENKUAL.

The fruit of a lichen is commonly culled an apothecium, and con-
sists of an epithccium, a liymfMiium, a hyi)othecium, and a thalloid

or a proper cxciple or both. Eithcj- or both of the exciples, however,
m
ture known as a perithecium. Also, when a pcrithecium is present,
it sometimes

cium. These structures may now be explained in order.

am

THE EPITHELIUM.

This structure is supposed to be a film of the thallus extending
over the upper sui'face of the apothecium, and its presence is explained

the fact that the development of the apothecium begins within
the thallus and that the overlying part of this is carried up with the
ap()tliecium as it finally bursts througli the upper cortex of the thallus.

The epithecium is of the same color- as the upper portion of the hyme-
nium and is usually, when present, not distinguishable from it.

Indeed, many of the older lichenists considered this portion of the
hymenium a part of the epithecium and spoke of the epithecium as
having certain colors, when the cobu' was in the upper portion of the
hymenium. In the descriptions to follow the epithecium has been
ignored as something too rudimentary to be distinguished in an ordi-
nary examination of a fruit, or, as probably in the large majority
of instances, entirely absent in mature apothecia. Special statements
are made, liowever, of the color of the upper portion of the hyme-
nium when differing from tluit of the lower portion.

THE IIVMENJIM.

The hymenium is composed of the asci or spore-containing sacs,

ami the protective fdaments called parapliyses (fig. 9, h, p. 62). In
position this structure lies below the epithecium and above the hypo-
theeium. The asci are always thicker and usuallv shorter than the
para])hyses, and the mature spores may usually be distinguished in
them more or less plainly. It neeil be further stated here only that
the asci antl paraphyses usually arc erect or subcrect and constitute
a densely packed mass comiiosed of the two tissues.

THE TIIALLOII) EXCirLE.

comm
most

monly m the foliose lichens and h^ist comnionlj^ in the crustose ones.
In structure the thalloid exciplc resembles the thallus (fig. 14, h,

p. 178), with which it is always continuous. The outer layer of such
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an exciple is directly continuous witli the lipper layer ol the thalliis,

whether a true celluhir cortex or a pseudocortex. This cortex of the

serve
tection and support to the structures within and to aid in the disper-
sion of the spores, Witliin the cortex of the thalloid exciple there

m
two areas arc by no means always clearly diflerentiated. There is

no layer in any thalloid exciple that corresponds to the lower cortex
found in so many foliose lichens. Occasionally the alg£C may disap-
pear from the thalloid exciple with age, but such a structure is still

a thalloid exciple. The structure of the thalloid exciple is perfectly
plain in instances wdicre the apothecia are adnatc, sessile, or pedicel-
late, butr in instances where they arc immersed it is by uo means so

mine
be regarded as a thalloid exciple. In some instances, also, where the
thallus itself is of a rudimentary characttu' and devoid of distinct

differentiation into layers the thalloid exciple may be present in a

im
1

m

THE PROPEKEXCIPLE

name
the apothecium, being merely an upward extension of the hypothe-
cium (fig. 11, &,p. 107) and, like it, either cellular in structure ox com-
posed of closely interwoven hypha!. Both hyphal and cellular areas

are found in a thalloid exciple, so that it is not always easy to distin-

&> microscopic
alone. The fundamental distinction is that if an exciple can be

m
exciple, and if it can be traced to other portions of the thallus it is

thalloid. But the thallus may be evanescent and disappear and a

thalloid exciple still be present. In such instances the algal cells are

usually present and the structure, further, does not appear to be con-
tinuous with the hypothecium. The hypothecium is always present,

and the proper exciple may always be traced back to it in vertical

sections through the center of the apothecium. Some authors seem
to consider any exciple that does not contain algal cells a proper ex-
ciple, but such a disposition disregards morpho

confusion

varying from

The i)roper exciple

color. It may be permanent
thick and conspicuous. It is

nium and is often nrodueed

thin or very

me

menium The
proper exciple also aids in the dispersion of spores.

7920—10 3
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TIIK ITYPOTIIKrilJM.

1

This iirca lies immediately below the hymenium (fig. 0, 1), p. 02) and

varies considerably both in thickness and structure. Sometimes it

exceeds the hymenium in thickness, but in most instances it is con-

siderably thinner in vertical section. In structure it may be com-

posed entirely of hyphsc (pi. 3, fig. 3, h, facing p. 63) or entirely of

cells (pi. 11, fig. 3, h, facing p. 107) similar to those of a cellular cortex,

be partly cellular and partly hyphal. In some of the

higher lichens, e\en ^vhen the structure is hyphal throughout, the
maj

Dothocmm is more

with the hypliiB extending in a general vertical direction in the

moi

fig. 3, I, c, facing p. 204). This difTerentiiition may sometimes be

made out msome

the structure of the liypothecium is cellular througliout there is a

similar diflPerentiation into an upper and a lower layer. The cells

and hypha} of the hypothecium are smaller than the similar sti'ucturcs

of the thallus, and the walls are more inclined to become gelatinized

so that the structure is obscui-ed; and the same statement applies to

mm
m

from

The color of the hypothecium. like

perfectly hyaline. Both exciple and

hypotriecium often become darker with age, so that there may be a

may

amount

THE AMPIIITHECIUM.

In those lichens in which the i)roper exciple is produced into a

somctmi

and often hyaline la^er within between the dark outei- covering and

the hymenium. This inner layer is known as the amphithecium.

In some i)yrenocarpic lichens, in which the apothecia are inmi(>rsed

in the thallus, as in Dermatocarpon (fig. IS, p. 243), the dark, ouior

protective layer is not needed, and the whole of the tissue surround-

ing the hymenium is here hyaline or colorless, and this also is kuowii

mm
THE PARAPIIYSES.

These structures arc specialized hyplue which arise from the tissues

of the hypothecium. They are connnonly cylindrical in form and

divided by transverse walls into a number of cell^. They appear

at a hasty examination to be uniformly simple in most lichen spe-

cies, but more careful observation usually brings to light some that

are 'branched in nearlv every hymenuim. The branching may be

'j
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very limited (pi. 45, iig. 5, facing p. 217), or it may be extensive, as

in most Arthonias. Careful statements as to tlic branching are made

with the description of each species, but branching is so common

and its character so difficult to trace that it may well be doubted

whether the branching has any great diagnostic value. The par-

aphyses are usually distinct, but sometimes the walls are more or

less gelatinized and the whole structure in some. degree coherent

and indistinct. They are usually longer than the asci, but are

shorter than these in the case of the Verrucarias, in which they also

become imperfectly or often wdiolly gelatinized. The tips, or apices,

remamin

somewOther portions of the paraphysis ma^^

usually the single organ appears quite hyaline, though the section

menmm The functions are those of pro-

tecting the asci and the contained spores against too rapid transpira-

tion and of aiding in the dis])ersion of the spores. The thickening

and coloration of the apices aid in the protective function.

THE ASCI.

The asci arise, like the paraphyses (pi. IS, fig. 3, a, facing p. 131),

from

hyphtc. They arc usually shorter and wider than the paraphyses

them m thcv are most commo

may
tricose or otherwise irregular. The walls are usually more

thickened toward the apex, probably an accumulation of epi-

plasm (pi. 18, fig. 5, a, facing p. 131) . The thickening maybe very slight

more

ascus, as in some Arthonias. There is a succession of asci produced

in each a])othecium, and one may rarely find asci of two generations

together, those of one generation containing mature or perhaps old

and shriveled spores, and those of the other younger, larger, ancl un-

shriveled ones, perhaps also immature, as shown by color or condition

of cell division. In Calicium and other closely related genera the

ecomcs lis-

ma
menium
3 mature

In other ascouiycetous lichens

maytheir escape. The apical wall

become torn across in some regular w^ay, or probably in many in-

stances an apical plug is pushed out, as in some other ascomycctous

fungi. Plowever, there is lack of any extended observations as to

the method of onenins: of the ascus in lichens.
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riiI'HE Kl'ORKS.

These bodies are usually eight in each ascus and rather small in

size, but the number may vary from one to many and the size is

inversely proportional to number, varying from 3 pt to 200 p. or more
in length. (See pis. 3, 4, 9, 11, 18, 21, 22, 24, 32, 35, 40, 46.) The
most con'imon forms are oblong or ellipsoid, but the spores vary from .

acicular to spherical. Usually the size and form are quite constant

in a given species, but there are instances of considerable variation

even in the same hymenium.
The spores as arranged in the ascus may be imiseriatc, oblique, side

by side, or more or less irregularly placed. Tliey are likely to be side

by side when acicular in form, uniseriate wlien si)herical or oblong in a

cylindrical ascus, and obliquely or irregularly arranged when the ascus

is ])yriforni, thickly clavate, or A^entricose-clavate,

The spores may be simple, two-celh^l, four-celled, or several-celled,

the cells behig, in most of tlie compound conditions, arranged in a

single scries, separated by transverse walls. Besides the transverse

divisions, others maybe formed in tlic direction of the long axis of

the spore, giving what is known as a muriform spore. In the devel-

opment of the nuu'iform spor'e the transverse walls always appear
hrst, and in some species of lichens usually only a portion of the

spores are ever found in the muriform condition, though the others,

arc probably to be regarded as immature. The polar two-celled

spore is a i)eculiar form found in Teloschistes and Placodium in

which the two cells are far apart, one at either end of the spore.

In color the spores vary from hyaline to a })lackisli brown. Sini])lc

spores are usually hyaline, but there arc exceptions to the rule. Com-
pound spores are very frequently more or less colored.

The spores are not always easily distinguished in the ascus, espe-

cially in rather thick sections. To bring them out better, the section

may be carefully crushed on the slide, but one must always be sure that

he sees the spores in the ascus, otherwise lie may observe the spores

of some other lichen and determine his specimen incorrectly. After
making sure of the number of spores in each ascus and of their form
and color, some may be studied outside of the ascus for the purpose
of getting size, form, color, and structure more accurately. Minute
spores may be mistaken in the ascus for the gi-anular protoplasm ot an
immature ascus, and the acicular spores are also sometimes, difhcult

to distinguish in the ascus.

THECIAL M.G7K.

some in the hvmejuum certain al^al

cells, commonly known as thccial or hymenial alga?. These algt^

smaller
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perhaps of tho same species, varying in size because of a difference in

nutrition; but it is by no means certain that the thecial algae are

Amongderived from the thalhis of the lichen in which they occur.

the Minnesota lichens they may be looked for especially in mature

plants of Dermatocarpon and Endocarpon^ though they may occur

in some other closely related types. The algal cells are usually

smaller than those of the thalKis, and are often found clinging to the

asci or to the paraphyses. By some it is supposed that they are dis-

persed with the spores and are at hand wlien the spores germinate^ so

that the symbiotic relation may be established at once and a thallus

readily built up^ provided

other conditions are favor-

able. HowevePj it may well

be doubted whether repro-

duction often takes place in

this way in nature, and it is

nuich more probable that

the main function of these

aliral cells is to nourish the

fimgal tissues within the

apothecium. The fact that

thecial algoi are more com-

monin immature than in ma-

ture apothecia would favor

this view. They are found

in many immature apothecia

Fig. (J.—Endocarponpiisillum, a, The hymenialalgLu inter-

mingled with the asei and the paraphys&s; 6, iwo ^renni-

naling spores surrouncled by hynienial alga;. F.ularged

320 diaineLers. From Stahl.

of other lichen genera, but seldom persist. Doubtless these nonper-

sisting thecial algee at least are foreign organisms which, liavincr

gained access to the young apothecia, en<lure for a time under more

or less unfavorable conditions.

DEVELOPMEKTOF THE APOTHECIA.

This subject has been studied b}^ various observers in Europe and

America, and the origin and development seems to be very similar to

that in the Ascomycetcs In general. The first thing to be observed

in the development of an apothecium is a mass of closely interwoven

liyphte below the algal zone, in the mechdlary area —this, of course, in

(liose lichens in which tliere is a distinct ditTerentiation into thallus

la^^ers. In CoUcma and some related forms, this dilTerentiation is

wanting, but the development here also begins within the thallus.

The crustose lichens, which are without the layers, have not been

carefully studied as to apothecial development.

The mass of Iwphae constitutes the beginning of the development

of the hypothecium, and the structure increases rapidly In size,

spreading out laterally and also increasing in thickness. From the
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h3'ph3c of this young hypotliecium arise vertical hypliae^ which soon

bocomo difTerontiatcd into paraph3''sos and asci, appearing first over

the central portions of the mass of hyphir and extending hiterally in

all directions as the hypoihecinm spreads out hy lateral growth. Tlie

parapliyses and the asci are very similar in their early development,

but the hyphae which produce the asci very soon begin to enlarge so

that the asci may be distingidshed from the paraphyses while still

very small. Also these asci-producing hyphsB always remain one-

celled and are much richer in protoplasm than the others. Observers

have thought that tlie asci and paraphyses arise from diirerent sys-

terns of hyphae and have called the supposed asci-producing elements

ascogenous hypha?^ regarding them as arising from ascogonia. But
more recently Sturgis^ in this country, has arrived at the conclusion

that both asci and paraphyses arise from the same system of hyplne.

More investigation is needed at this point. As the development pro-

ceeds the hypothecium is produced into the excipleor theperithecium,

as the case may be.

Beginning its development within the thallus, the apothecium may
nunain immersed or it may become more or less superficial^ being

supported in the ways already described. As the apothecium pushes

upward the surrounding thallus may or not grow up about it to form

the thalloid exciple, and now, if at all, is formed the epithecium.

REPRODUCTION.

SOKEDIA.

Among the means of reproduction in lichens soredia play an impor-

tant part. These masses of fungal hypha^ and algse may in proper envi-

ronment produce a lichen thallus. They occur on many foliose and

fruticosc lichens and on some crustosc species. A whole soredium or a

portion of one is easily carried by the wind, and resting on a favorable

substratum may develop into a li(^hen thallus having the same struc-

ture and bearing the same kind of apothecia, soredia, spcrmagonia,

etc., as that on which the soredium developed.

There is no differentiation into layers in the soredium, nor is dorsi-

ventrality established until after it begins to grow on tlie substratum.

As growth begins, the hyplial rhizoids penetrate the substratum to

secure nourishment and to anchor the minute mass of tissue. As
growth proceeds, the fungal portion of the soredium usually becomes

difTerentiated Into cortex and medulla, and the alga^ come to occupy
their proper place in the thallus.

Soredia may develop on the thallus on which they are produced,

into the isidioid branchlets frequently found on the thalli of some of

the foliose lichens. Doubtless the reproduction by soredia is the

most important method in many lichens. Indeed, a considerable
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portion of the foliosc lichens and a few fruticose and crustose ones

seldom produce apothccia and spores.

FUACIMKNTATION,

amon

fragments of ilialli becoming detached and blowing away and growing

itiim. It does not matter how small
c?

me provided it contains both the algae and the fungal hyphse.

ment

or not. Some
instances it is a largo and conspicuous portion of the thallus. The

masses

which arc often seen in nortliern Minnesota hanging over branches,

without any attaclinient whatever. In foHoso and crustose hchens

also the fragments may be large, and even whole thalli may be torn

tratum

REJUVENESCENCE.

number

die whil(> the younger portions continue to grow. This condition is

quite common among Chuhmias, where the basal portions of the

podetia die and the branching above continues. The branches thus

become separated and a number of 'individuals arise from one.

Usually dense

and more raised portion of the cluster frequently dies or is blown away,

more In f oliose

and crustose lichens the central portion of the thallus often dies and

m » becomes

mbor of individuals arise from one. The

mav
substances from the substratum. Lecanora muralis and Lecidea

sfeirca arc species of crustose lichens In which this method of repro-

duction is often seen (pi. 33, facing p. 175).

SrORES.

The spores of lichens have repeatedly been proved to be capable

orms

SOWTl

med remams

whether lichens are often produced from spores in nature. Evi-

dently, except in the instances of germination in certain culture

media, the spores of lichens must happen to come into contact w^ith

the alga of the same species as the one that forms the algal symbiont

in the'' species of lichen by which the spore was produced. And, in

addition, the conditions, substratic and other, must be sufficiently
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rmm
lichen indi-

vidual It may well be doubted whether such a coml)ination
likely to come about often enouo-h that

IS

im
b}

among lichens spores may
oduction. TIic chances of

biotic relationship was taken on, and the result has in all probabilit}'
been a considerable physiological degeneration of the spores in till'

phylogenotic development

SEXUAL KEPRODUCTION

most
(

ry many of the

liscoveries seem
common

lichens as well. In Colloma, Stahl and others have found that the
apotheciuni is preceded by an archicarp and a
trichogyne (fig. 7), which are supposed to con-
stitute a reproductive tract. The more recent
researches of Baiir, Darbishire, Lindau, and
Wainio have proved the existence of similar
tracts in lichens of several genera, and while

research regard-there is yet much need of

ing nuclear behavior, the general presence of
sexual organs in lichens can scarcely be ques-
tioned longer.

Fig. l.— CoUema mU-rophyl-

The spermagonia have been supposed to
constitute the male reproductive organs of
lichens, and Stahl thinks that he has estab-

lum, showing the archicarp ^^^^^^ Dcyond reasonable doubt that fertiliza-

3;'.tnrrF:;nfs^^f '
^^"^

T\"f
^' *'^''' P^'^^' ^^' spermatia (fig. 3,

c, p. 16) from the spcrmagoncs (fig. 3, a) be-
commg attached to the apex of tlie trichogyne, where a transfer
of protoplasm occurs. Strangely enough, M
lichens not closely related to Collema, has produced from the sper-
matia thalli m all respects sim
spores. seem L'

same

that the spermatia, if thev are
sexual cells, have become so degenerate in certain lichens as to lose
their sexual function, becoming capable at the
ducing vegetatively. However, it is supposable that the spermatia
may not be degenerate but capable either of functioning for sexual
reproduction or of developing parthenogenetically. It seems neces-
sary to add that some botanists regard the spermagones as bodies
belonging to fungi parasitic on the lichen thalli.

The question of the sexuality of lichens, together with that of the
lecmm cen-

tury excited quite as much interest as the one reganling the nature
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of lichens, and one quite as much as the other is in need of further

chicidation.

ECONOMICKOLE OF LICHENS.

Lichens are among tlie most widely distributed of plants, and the

traveler will find them wherever he may go. To the far north the

species seem to decrease somewhat in number^ but in the arctic

and subarctic regions some of the plants reacli considerable size and

serve for food, both for man and for lower animals. Lichens arc com-

mon in tropical regions also; but here they have not been so fre-

quently resorted to for food. These plants have been used in tlie

arts and for medicine^ and they also play an im])ortant role in na-

ture as purifiers of the air and in the reduction of rocks to soil.

AS PUUTFIKilS OP THE AIR.

Lichens take large amounts f>f carbon dioxide from the air, in the

process of nutrition build up lichenin, a carbon compound very simi-

lar to starch, and return to the atmosphere as free oxygen the por-

tion not needed in the production of Hchenin and other compounds
within the plants. It was formerly supposed that tlie lichens took

a very small portion, if any^ of their food from the substratum^ but

that view is certainly incorrect^ at least in the case of many species,

However, it is quite likely that most lichens take a smaller part of

tlieir food from the substratum and a larger part from the air than

do the higher chlorophyll-bearing plants. But it is certain that the

fungus forming the lichen takes more or less of crude or elaborated

food materials from the substratum, while the algal cells of the part-

nership do the work of building up the lichenin. Thus lichens, in

the ordinary processes of nutrition, aid in purif^'ing the air by ex-

tracting carbon dioxide and giving back to the air a portion of the

ox3^gen in the free condition. Lichens are very sensitive to condi-

tions of the atmosphere and are becoming scarce near our cities au<l

larger towns. This is due partly to the disturbance of substrata,

but it is also true that the dust and the impurities of the air about

cities are in some way unfavorable to the lichens. Doubtless the

dust fills the pores of the thallus and interferes with the passage of

gases, while some impurities interfere with nutrition and respiration.

It i^ not the intention to give tbe impression tluit lichens are the

great conservators of atmospheric ])urity, but rather that they con-

tribute their share of work toward this end.

AS AIDS IN ROCK DISINTEGRATION.

It is well known that certain crustose lichens are the first plants

to attack rocks and that they aid greatly in the reduction of rocks
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to soil. It wiHiltl seem from superiicial observation tluit some lich-

ens begin to grow on perfectly firm rock and, gaining a foothold,

reach their full size and produce fruit while the rock is still in a firm

and wholly undisintegrated condition. For instance, on the veiv

hard Sioux quartzite in southern Minnesota the Hchens are growing

on perfectly smooth surfaces sup])osed to have been polished by the

wind near the close of glacial times. Yet this rock shows to the

eyo or lens no evidence of disintegration and is, niacroscopicall}^, in

exactly the same condition under the lichens as elsewhere. But in

spite of this it is not supposed that the rhizoids of the lichens ever

penetrate perfectly firm rock, but rather that the plant gains a point

of attachment, perhaps in microscopic openings, and tlien begins to

secrete an acid which slowly disintegrates the rock, the rhizoids pene-

trating deeper and deeper as the work of the. acid makes a way for

them.

In other portions of Minnesota may be found crustose hchens

growing on rocks that have not yet fallen to fragments but ar(^ so

rotten for several indies below the surface that they can (^asily be

powdered by tlie foot. The work of rock disintegration is aidtul in

its early stages by the lichens^ and especially by the crustose forms.

As the rock at the surface is gradually reduced to small fragments

and soil the crustose lichens decay and add their quota of luunus.

On this bit of prepared earth, in some crevice or on a fiat surface of

rock, the foliosc and fruticose lichens and certain mosses begin to

appear and carry on the work begun by the crustose lichens. Then
in turn appear ferns, lierbaceous seed plants, and finally shrubs and

trees, first in the crevices and at length over the whole surface, until

the lichens are largely replaced by larger vegetation.

AS FOOD.

It is doubtful whether even the wild animals eat lichens to any
considerable (wtent so far south as the pineries of northern Minnesota,

for the reason that there is too much other available food. But it

would not be surprising if some careful observations in winter would

show that the moose, caribou, and deer eat tlie *^ reindeer moss,"

Cl(ulon/Ki rangiferina (ph 12, facing p. 111), and other larg<^ Cladoiu'as

to some extent. Farther northward the reindeer moss and some

other lichens are important as food for both man and lower animals.

Clailoma rangiferina and two or three closely related si)ecies form

the principal food of tlie reindeer and become in Lapland relatively

as important as some of the grasses of our prairies. This hap])ens

for the reason that the larger plants do not drive out the lichens so

effectually in regions to the north, so that the reindeer moss and

some other lichens there cover large areas like the grasses in our
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region. may

seen in northern Minnesota, where patches may bo found covering

:Vlso in northern regions, both in. Americamore or g
moreand Europe, other wikl anil domestic animals depend

upon these lichens for their food supply.

Lecanora esculenta grows loosely attached to the rocks in high

places in northern Africa, is carried long distances by the wind, and,

falling in areas where food is scarce, is eaten by the inhabitants,

both man and lower animals. This plant is supposed to have been

K of tlie, ehildren of Israel. Nor is this the only hchenmann
moss

forms an important part of the food of the people of Iceland, as

well as of their domestic animals. This Cctraria is especially rich in

the peculiar starchdikc compound so commonly built up in lichen

tissues. Also some of our Gyrophoras and other conunon lichens,

asRamaJina calicaris, Parmelia plysodes, Peltigera canina, and Evernia

prunastri (pi. 30, facing p. 203), liave been used as food by

The nutritive value of lichens is due mainly to the lichenin, or

starch-like material. But there is a bitter substance found in the

lichen which often gives an unpleasant taste and is irritating to the

di<^cstive tract. This may be removed by thorough washing in

man

may

im
Whengrains or potatoes are at hand, the lichens may be powdered

with these articles of food and a very palatable breadmixe(

may be made.
AH MKDICINAL ACENTH

me

purposes, l)ut few of the supi)oscd medicinal properties have been

able to stand the test of modern medical science. Thus the 'Mog

lichen," our common Peltigera canina, was formerly supposed to be

Likewise Stidaname
mo

known romote

and to be a sort of cure-all. Evernia vulpina is said to have been

used, mixed with other substances, to poison wolves. Lindsay, in his

Popular History of British Lichens, states that Cetmna islandica

furnished preparations wliich were to be found in the drug stores of

ume

for dyspepsia, anil we still faid Cetraria given in our latest dispensa-

tories as a remedy. It is the bitter principle of the lichens that is

lem me
as a tonic, uiul as a purgative, as well as in the otiier ways men-

tioned above. mad
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AS DYESTUFFS.

Dyes of various collars have been oxtnieted from liehciis. Tlie
colors are usiiall^^ reds, purples, or blues, and the dyes have been
used for coloring cloth, wood, paper, etc. In Europe ihey have been

em
irunon

yarn, our

g various
colors according to the method employed in making the dye. In
Kvernia vulpina the yellow coloring matter is rcady^ formed in the
thullus, and the same may be said of tlic beautiful yellows and
oranges of our Teloscliistes and Placodiums. Brown colors arc also

Hi, are easily extracted, and have

m

^ forme ^ ^^

been used for home consumption.
Most of these dyes are not to be had in sufllcient quantities to be
n.nufactured for the markets. However, Roccella tindoria, a lichen

found on our Pacific coast and on various coasts of the Old World,
produces a pigment which has been known bv one name or another
since earliest historical times. "Orseillc" is\)ne of its names and
"litmus" another. This is no doubt the ''blue and purple" of the
Old Testament, and in more recent times the same dye has been
extensively used in France for coloring silks. At the present time
paper is colored with a neutral solution of the dye -and used commonly
in chemical labcjratorics as litmus paper. Litmus is also found in
the market as a carmine powder and as an indigo blue. In obtainin.--
these lichen dyes, the thallus is pulverize<l and llien some alkali is

applied for the extraction of the colorimr matttT

AS RELATED TO THE WELFAHKOF TKKES.

In France and other countries of Europe foresters have supposed
that lichens are injurious to the trees and have to a limited extent
practiced scraping the larger ones from tiic bark, along with certain
other fungi. However, it would be difficult to accomplish much in
this way in large forests, even were it known tliat the lichens are very
injurious to the trees. In our country M. B. Waite, while experi-
menting wuth fungicides on fruit trees, noted tiiat the Bordeaux
mixture killed the lichens very eiTectually. He is not at all certain
that the lichens are injurious to the trees, but thinks that they may
at least interfere with the functions of the bark. It is true that the
more conspicuous foliose lichens are more common an unhealthy
trees than on thrifty ones (pi. .37, facing p. 195), but tlic question
remains whether the lichens have w^orked the injury to the trees or
whether unhealthy treses are more easily penetratecl by the rhizoids
of the lichens, and also whether they furnish some food materials for
the lichens not present in healthy trees or not easily obtained from
them. It is probably not wortii while to take time ti) remove lichens
from any trees of temi)erate regions for the sake of saving tlu^ trees
from injury.
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DESCRIPTIVE CATALOGUE.

OUTLINE OF CLASSIFICATION

CLASS LICIIENES.

Okder Ascolichexes.

Lichens in which the sporea are produced in asoi. All of the Minnesota licheng

belong here, except perhaps the last family below, in which the fungal symbiont

may not be an ascomycete. The order Basidiolic^henes includes but a few Hpecies

and is confined to tropical regions.

Suborder Coniocafu^ineae.
1

The ihallufi is crustose, and the ulga is Cystococcus, except perhaps in Coniocybe.

The fungal symbionts belong to the Pntiocaliciaceae. An erect and rarely branched

RtructTire, the stipe, arises from the substratum and Ix^ars the exciple and the hyme-

nium. The stipes are devoid of algal colls and are to be regarde<l as parts of the

apothecia rather than portions of the thalhis. A proper exciple is present. The

plants are minute and are difficult to detect; the stipes when best devcioped are only

0.2 to 2.5 mm. long.

Family Caliciaceae (p. 44.)

Coniocybe. Chaenotheca.

Calicium. Acolium,

SUBOKDEKGkAPHIDINEAK.

The thallus is crustose in all of ours, and the algal symbiont is Chroolepus, except

in some Arthonia^, where Cystococcus may occur instead. The fungal symbionts

belong to the suborders Stictidiaceae, Ilysterineae, and Patellariaceae. The apo-

ihecia are elongated and often branched, variously irregular, or rarely rounded. The

fruticose Roccelliaceae, not represented in our flora, probably place the suborder a8

a whole above Ccniocarpinoae.

Family Grapttidaceae (j). 52.)

Opegrai)ha. Arthonia,

Graphid, Arthothelium.

Suborder Discocarpineae.

The apothecia are commonly disk or cup-shaped, though a few forms show fruits

nearly closed. The exciple is proper or thalloid or sometimes double when the

thalloid exciple surrounds the i)ro])er exciple. The thallus varies greatly, showing

crustose, foliose, and fruticose forms as well as various intermediate conditions.

Likewise, all the forms of algal symbionts at all common in Hclien thalli may be looked

f^r in ^he suborder. The fungal symbionts are not easily traceable in most instances

to their ancestral forms, but they belong, at least mainly, to the Patellariaceae.

Nearly all of our conspicious lichens belong to the present suborder.

Family Lecanactidaceae (p. 59.)

Melappiloa. Lecanactis.

Family Gyalectaceae (p. GL)

Gyalecta. Sccoliga.

Conotrema.
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\

Family Lecidkackaii: (p. 64.)
t

Bialorella.

Lecidea,

Megalospora.

Biatorina.

Bilimbia.

Bacidia.

Buellia,

llhizocarpon

Family Psokacka?: (p. 101.)

Psora* Toiiinia.

Family Baeomycetackae (p. 11)5.)

Baeomyces. Tcmadophila.

Family Cladoxiaceae (p. 106.)

Chidonia.

Famu.y Stereocaulaceae (p. \2\).)

Stereocaiilon. PilophoruH

Family Collemaceae (p. J32.)

Synochoblastiiri. Collema.

Loptogium.

Family Pyhenophidackae (p. 142.)

Pyrcnopsis Omphalaria.

Family EniEBACEAE (p. 146.)

Ephebe.

Family Pannariacbae (p. 147.)

Endocarpiscum.

Pannaria.

Hoppia,

Family Stictaceae (p. 153.)

SUcta.

Family PELTioEiiACEAE (p. 157.)

Solorina.

Nophronia.

Peltigera

Family Gykophuraceab (p. 1C6.)

Gyrophora, Umbilicaria

Family Lecanokaceae (p. 169.)

Acarospora. Lccanora

TIaematomma.

Family Pertusaiuaceae (p. 186)

Pertusaria.

Family Paumeliaceae (j). 190).

Parmelia.

Cetraria.

Evernia.

Ramalina

Alectoria.

Usnea.
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Family Teloschistaceae (p. 2LJ).

Placodium. Teluschistus.

w

Family Physciaceae (p. 219).

Rinodina. Tyxiiio.

Physcia. Urceolaria.

SUBOKDEKrYHKNOCARPlNEAE.

Tho thalluH varies from undifferentiated and mainly hypophlcrodul or hypolithic

crustose conditions to well developed fulioae or fruticose forms. Tho algal symbiont

i^ either Chroolepus or PleurococcuK. The fungal symbionts belunj,^ to the Sphae-

riaceae or to closely related fungi. The apothecia are furnished with a perithecium,

which entirely Incloses the hymenium, except for the apical ostiole, and are more

or less immersed in the thallus or the substratum. Within the perithecium ia found

the amphithecium, a less heavy layer. Or the perithecium maybe almost entirely

wanting, when the amphithecium alone is seen about the hymenium.

Famij.y Vkuhucakiaceae (p. 232).

• Verrucaria,

Family Pykenulaceak (p. 235).

Sagedia. Arthoi)yrenia.

Pyrenula.

Family DEuMATOCARrA("EAE(]>. 241).

Thelocarpon. Derinatocarpon.

Family Endocakpaceae (p. 244).

Endocarpon. StaurotLele.

Famu-Y Lepkaria<>:ae (p. 247).
-p

Amphiloma.

ARTIFICIAL KEY TO THE GENERA,

Thallus foliope (or squamulose).

Thallus of the modified foliose form known as squamu-

lose.

Alj^al cells blue-green (probably Polycoccus); spores

hyaline or pale, simple to 4-celled Pannahia (p. 150).

Algal cells bright green (Cystococcus).

Spores simple, hyaline, ellip?oid -- - Psora (p. 101).

Spi.res hyaline, ellipsoid. 4 to 8-ce!led Toninia (p. 104).

Tliallus plainly foliose.

Alga) cells bright green (Cystococcus or Pleurococ-

cus).

Spores simple, hyaline (sometimes slightly col-

ored in Gyrophora).

Thallus attached by an umbilicus.

Apothecia scattered and immersed Dermatocarpon (p. 2-12).

Apothecia clustered on a very short pedicel. GYRoraoRA (p. ICG).

Thallus not attached by an umbilicus.

Thallus small, closely adnate (scarcely

plainly foliose) Higher species of Lecakora (p. 171).
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Thallus uaually larger, lews closely at-

tached*
r

Spores commonly medium-sized and
ellipsoid; thallus u?;ually large and
rather closely attached Paiuieua (p. 190).

Spores commonly smaller, short or tsub-

spherical; thalluri usually smaller

and less closely attached Cetraria (p. 199).
Sj)orerf not simple.

Spores 2-celIcd.

Spores hyaline, the cells polar; thallus uwiially

yellowish, varying toward gray Teloschistes (p. 2 J 7).
Spores brown, the cells not pedlar.

Thallnid exciple usually of the color of the

thallus, usually Bea-gr(^eji or brownish. . Physcia (p. 224).
Thalloid exciple blackening, thutj becoming

indistinct, except in sections; thallus

sea-green Pyxine (p. 230).
S]ioreH mnriform, Ijrown or hyaline.

Apothecia clustered on the large thallus UAimucARiA ([r. 168).
Apothecia not clustered, immersed in the mi-

nute, not plainly fuliose thallus Endocakpon (p. 244).
Algal cells nearly always blue green (Xostoc, Gloeo-

capsa, PolycoccuH, Dactylococcus, etc.).

Algal syinbiont Nostoc, showing the pseudocysts
and lieLerocysta plainly; thallus becoming ge-
latinous when wet.

Thallus having a cortex of a single layer of cells, , Leptogium (p. 139).
Thallus without a cortex.

Spores hyaline, several-celled, not murifornK.. Synechobi.astus (p. 133).
Spores hyaline, more or less muriform at ma-

^^^^'y
( OLLEMA(p. 130).

Algal symbiont not Nostoc.

Algal cells in groups (Glooocapsa?) in the dark-
colored thalli on rocks Omphalakia (p. H4).

Algal cells in chains, the chains not easily dis^

cernible (Polycoccus or Dactylococcus, usu-
ally) in the commonly large thalli.

Thallus cellular throughout, closely adnate. . . Heppia (p. 149).
Thallus not cellular throu<diout.

t'

Thallus ha\ ing cyphellui or whitish spots on
tlie lower side; spores 2 to 4-celled, hya-
line or brown \ ^ . . Sticta (p. 154).

Thallus without cyphellae or whitish spots be-

low.

Thallus with cellular cortex above and
below.

Spores simple, minute, numcruus in each
ascus; thallus small Endocarpiscum (p. 148)

Spores not minute, not numerous in each
ascus.

Spores simple, hyaline, ellipsoid; thal-

lus small, of various colors.

Some species of Pannaria (p. 150).
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Spores brown or brownish, commonly
4-celled; thalhis larger and usnally

brownish NErniiOMA (p. 164).

Thallus without well-deveh)pcd lower cor-

tex.

Thallus largo, no lower cortex; spores

long and slender, with 4 to 8 or more
cells Teltigera (p. 159),

Thallus sometimes show^na a rudimen-&

tary lower cortex, smaller; spores

commonly 2-celled Solouina (p. 158).

ThalluH wholly or partly fruticosc or crustosc.

Thallus fruticose, or else 2-fold, in part frutlcose and in

part foliose or crustoae,

Thallus 2-fold, consisting of a fruticose portion and a

foliose (squamuloee) or a cru^tose portion.

Thallus consisting ()f a fruticose portion (the pode-

tium) and a foliose (squamulose) or rarely

crustose portion, the latter frequently evanes-

cent Cladoma (p. 107).

Thallus consisting of a fruticose portion (the .stipe,

strictly part of the fruit) and a crustose portion.

Stipes well developed, very small and rarely

branched.

Spores spherical or pubspherical.

Spores colorless or only slightly colored C omocybe (p. 45).

Spores brown or brownish Chaenotheca (p. 48).

Spores oblong or ellipsoid.

Spores simple and hyaline Baeomyces (p, ]05).

Spores brown and usually 2-celled Caucium (p. 45).

Stipes very short and seldom evident'

Spores hyaline, 2 to 4-celled IcMAnoPHiLA (p. lOG).

Spores brown and 2-celled AcouuM (p. 51).

Thallus consisting of a fruticose portion only, or (Pi-

lophorus and Stereocaulon) also of an evanescent,

horizontal portion rarely seen.

Podetia present, clothed more or Icss^with phyllo-

cladia.

Thallus small and rarely branched PiLornouus (p. 132).

Thallus larger and much branched , Steueocaulon (p. J30)

Podetia wanting.

Algal symbiont, Sirosiphon, determining the form

of the thallus and giving it a dark color Ephehe (p. 146).

Algal symbiont, Cystococcus, not determining the

form or color.
,

Branches cylindrical or compressed-cylin-

drical ,

Grayish to sea-green, or rarely reddish, rarely

angular Usnea (p. 207).

Commonly brownish to blackish, rarely sha-

green Alectokia (p. 20G).

7920—10 ^
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Branches flattened.

Spores hyaline, simple.

Thai! us sea-green, not contij^icuously chan-

neled EVEHNIA (p. 202).

Thallus pale or darker brown, conspicu-

ously channeled One species of Cetkaria (p. 199).

Spores 2-celled.

Spores brown; thallus usually sea-green.

One species of Physcia (p. 224).

Spores hyaline.

Cells of spores proximate; thallus usually

sea-green or grayish Ramalina (p. 20U).

Cells of spores polar; thallus more or less

yellowdsh Teloschistes (p. 217).

Thallus crustose.

Apothecia unknown; thallus rudimentary and sore-.

diate Amphiloma (p. 247).

Apothecia well known and usually present.

Proper exciple produced into a perithecium; thai-

loid exciple absent or uncertain.

A])othccia innnersed in the thallus and the peri-

thecium poorly developed or not disceruil)le,

being usually replaced by an amphithecium.

Apothecia usually grouped in ^errucse; spores

very large Pektusahia (p. 1S7).

Apothecia occurring singly.

Spores simple, minute and many in each as-

cus, hyaline; thallus strictly crustose,

granular, greenish TuELocARrox (p. 241).

Spores muriform, hyaline or brown, large and

few in each ascus; thallus showing a cor-

tex in section ExnoCAKroN (j). 244).

Apothecia partially or rarely entirely immersed

in the substratum or the thallus, but the peri-

thecium always well developed.

Spores hyaline, never muriform.

Spores simple; thallus well developed, ver-

rucose or areolate, the apothecia nut

often completely immersed \'krrucaria (p. 233).

Spores not eimi)le<

Spores 2 to several-celled, ellipsoid 1o lin-

ear-oblong; thallus and apothecia

partly or mainly in the substratum... Arthopykenia (p. 2'M\)

Spores 4 to several-celled, fusiform toacicu-

lar; thallus and apothecia as in Artho-

pyrenia SAGEniA (p. 235).

Spores brown or muriform, or both.

Spores brown, 2 to several-celled; thallus and

apothecia partly or mainly in the sub-

stratum Pyrenula (p. 238),

Spores muriform, brown or rarely hyaline;

thallus conspicuous on the substratum

and the apothecia immersed more or less

in it Stauhothele (p. 246).



L

FINK THE LICHENS OF MINNESOTA. . 43

Proper exciplo absent or not produced into a i>ori-

thecium; thalloid exciplo frequently present.

Apothecia surrounded by a thalloid exciple.

Thalluid exciplo well developed.

Spores commonly sim]>le.

Algal cella blue-green, in clusters (Gloeo-

capsa?); thallus inconspicuous, black-

ish, sometimes coralloid Pyrenofsis (p. 143).

Algal cells bright green (rystococcus); thal-

lus seldom blackiyh Lecanoha (p. 171).

Sporca 2-celled.

Spores hyaline, the cells usually polar;

thallus commonly mr)re or less yellow-

i^'h Placodium (p. 211).

Spores brown, the cells not polar; thallus

of various colors Rinodina (p. 220).

Thalluid exciple doubtful or evanescent.

Spores simple.

Spores minute and numerous in each ascus;

apothecia usually immersed and the

thalloid exciple uncertain AcAKosroRA (p. ] 70).

Spores very large, 1 to 8 in each asctts;

apothecia embedded in verrucse, and a

thalloid exciple rarely discernible Pertusaria (p. 187),

Spores not simple.

Spores hyaline.

Spores 2-celIed; the thalloid exciple ev-

anescent or uncertain Gyalecta (p. Gl).

Spores more than 2-celled.

Spores fusiform-acicular, 4 to G-celled;

the thalloid exciple inconspicuous

or absent IIaematomaia (j». IS5),

and one species of Secoliga (p. (52).

Spores cylindrical, elongated, many-
celled ; thalloid exciple usually

evanescent. Conotkema (j). (>:}).

Spores not usually hyaline, muriform,

many-celled ; apothecia usually im -

mersed Lhceolaria (p. 231).

and one species of Secoliga (p. 62).

Apothecia without a thalloid exciple.

Apothecia rounded.

Spores hyaline.

Spores simple.

Spores either very large or very minufc.

Spores very large and one in each as-

cus; thallus roughened or verru-

cose ^Iegalospora
(i>. 81).

Spores very minute and many in each

ascus; thallus commonly granular

and inconspicuous Piatorella (p. 65).

Spores medium-sized, 8 in each ascus;

thallus granular, verrucose or areo-

lat(^ I.ECIDEA (p. G7).
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Spores with 2 or more cells.

Spores 2-celledj thalliis commonly gran-

uliir or verrucose Ueatorina (p. 82).

and our one Hpecney of Melakpilea (p, 59).

Spores more than 2-cellod.

Spores 4 to 9-celIed, fupiform or lin^^er-

phaped; thalliis granular or verru-

cose BlJJMiilA (p. 84).

and our ono spei'ies of Lecanactis (p. GO).^^

Spores 4 tolG-cellod,very slender (acic-

ular); thallus granulose, chinky,

subareolate or suhsquaniulose. . . . Bacidia (p, 80).

Spores connaonly brown.

Spores 2-ccllod, or rarely 4-celled; thallus

granulose, verrucose, or areolate Uuellia (p. 92).

Spores at first 4-celled, passinj^ into niuri-

forni, rarely hyaline; thallus verruc:orie,

areolate, or rarely subscpianuilose Rhizocarpon (p. 97).

and our last species of Secolica (p. 02).

Apothecia commonly mure or hss elongated or

irregular.

Apothecia e 1 o n j^: a t e d a n d st^nu't iiues

branched.

Aptjthecia superficial or partly inimorsed,

oblong to linear, rarel)' rounded, sel-

dom branched OpEcuAruA (]>, 52).

A]K>thecia more or less immersed, linear or

rarely short, usually curved and fre-

quently more or less branched CiiiAPHis fp. 54).

Apothecia commonly more or less irregular.

Spores medium-sized, hyaline or brownish,

with 4 or rarely more cells Arthonia (p. 55).

S])ores large, muriform, hyaline or brown-

ish Arthothelium (]). 58).

DESCRIPTIONS OF FAMILIES, GENERA, AND SPECIESJ^

Family CALICIACEAE.

The character wliich most readily distinguishes the Caliciaceae is the^gelalini/ation

and dissoluti(m of the upper portion of the asci before the spores are mature. The

f^See also the first species of Secoliga (j), G2).

/''The following treos are cited as substrata of lichen species:

Balsam. The balsam fir, Abies balsamea Mill,

liirch. The canoe or pai)er birch, Betula papyri/era Marsh.

Cedar. The white cedar or arbor-vitse, Thuja ocddeiUaUs h.

Ebn. The American white elm, Ulmus americana L. and perhaps the sb'ppory or

red elm, Ulmus fulva 'Mi v\i:s..

Oak. Quercus Tnacrocarpa ^Vliolix,, Q, alba L., Q. rubra L., Q. velutina Lam., (j.rocdiira

Moench.

Pine. The white pine, Pinus strohus L,, the red or pitch pine, P. resinosa Ait., and
the gray or jack pine, P. divaricata Du Mont de Cours.

Poplar. Populus hahaadfcra L., P. JcZtoif/^s Marsh., P
.

yraudidentata }*l\r]\x
.

^ I\ tretnu-

loides Michx.

Si)ruce. The black spruce, Plcca mariana (MilL) IJ. S. P., and the white spruce,

P. canadensis (Mill.) li. S. P.

Tamarack. The larch, Larix americana Michx.
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spores escape thus before they have reached their full size and while yet colorless,

and are doubtless nourished, in part at least^ by the substance derived from the dis-

solved walls of the asci. The stipes are well developed except in the single genus

Acolinni, where they are very short.

The horizontal thallus is crust ose and varies from rudimentary and inconspicuous

to better developed and even areolate conditions, as in our commonAcolium tvjUhire,

The algal symbiunl is Cystococcus, except in Coniocybe, where Chroolepus may

occur instead. The fruticose stipe is strictly a part of the fruit.

The four jjen(Ta of our flora placed in the family are certainly A'ery closely related,

forming a very distinct group of lichens. The plants are all minute and difficult to

detect. They are certainly among the lowest lichens, and many of the species have

b<'en placed among other fungi l>y some authors.

The work or the genera Calicium and ('haenotheca in Minnesota has added con-

spicuously to known distribution.

CONIOCYBEAch. Vet. Akad. TTandl. 1816: 283. j>l 8.f. 1f>. 181G,

The horizontal thallus is crustose and may form a smooth film over the substratum

or become more or less scurfy. In some of the species it is more or less evanescent,

while in the more persistent and well developed forms it resembles the thalli of the

rhaenothecas and is nearly as well developed. There is no cellular c<jrtex, but the

l)rotective hyphal layer is well developed in some of the species. The algal symbiont

Dr. Albert Schiunder finds to be a form of Throolepus, at least hi certain i)lantri ex-

amined. The thallus is more or less widely spread over the substratum as a continuous

or more or less broken layer. The stipe is similar to that of Calicium.

The apothecia are similar in form to those of Calicium, but are usTially ashy or

yellowish, though brownish black apothecia exist in at least one species. The ex-

ciple, at least in our two American species, is light in color, and though it may inclose

the apothecium in very young stages, tends to disapi)ear, leaving the apothecium

moreorless l)iatoroid. The spores are simple, spherical, and hyaline or slightly colored.

Of the other memborH of the family, Coniocybe is i)laiiily most closely related to

Chaenotheca, both as to spore and thallus characters.

A single si>eries occurs in the State.

Type species (Miduajhc hniclujjKxla Sch. op. cit. 287.

1. Coniocybe pallida (Ters.) Fr. Sched. Crit. Lich. Exsicc. Suec. 3. 1820.

Calicium pallidum Tors. Ann. 15ot. Usteri 7:20. 1794.

ThalluH a thin, whitish crust, frequently spread over the substratum in irregular

areas, but sometimes disappearing; stipes slender, about 1 to 2 mm. in h^igth, whitish

or yellowish, often brownish toward the top; apothecia minute or small, 0.J5 to 0.3

mm. in diameter, the disk brownish and commonly convex, the exciplc of the same

color or lighler-pruinoso, or in younger spheroidal apothecia both disk and cxciple

yellowish or whitish, or even white-pruinose; hypothecium pale or pale brownish;

hymenium pale below but usually brownish above; paraphyses usually branched and

neither enlarged nor colored toward the apex; asci cylindrical, soon dissolving; spores

simple, spherical, hyaline, 3 to 7 ju in diameter.

Generally distributed over the State. In crevices on bark of old, rough-barked,

deciduous trees.

ELsowhere in North America in New England, Illinois, and Iowa. Also in Europe.

CALICIUM Pers. Ann. Bot. Usteri 7: 20. 1794.

The horizontal thaUus is crustose, but is rather inconspicuous, scarcely reaching

anything more highly differentiated than a thin and minutely granulose condition, and

is frequently very evanescent. It may be entirely wanting in i)arasitic species, and

in these, as well as in some of the nonparasitic species, algal cells may be entirely



I -^

40 COXTRTBUTTONSFROMTHE NATIONAL HERBARIUM.

wanting, at least in the Inter ntagos of the life cycle. The forms that are devoid of the

al^al colls during more or less of the life period are frequently referred to other fungi,

as are also forms of Opegrapha and certain parasitic species from other genera. The

Btipe is commonly well developed and is dark in color and quite slender. The algal

eymbiont is Cystococcus.

The apothecia are variously top-sliaped, lentiform, or subspherical, and are borne

at the top of the well-developed stipes. The exciple is dark in color and frequently,

in the early development of the apothecium, almost inclo.«es the then punctiform disk,

wh(4i the apothecium forms essentially a perithecium. The disk is quite commonly

more or less convex until after the spore masses are shedj when it usually becomcis flat

or even concave. The paraphyt^es are usually much branched and without apical

color or thickening. Both simple and 2-oelle<l spores occur in the genus, and even

4-cellod and muriform spores are admitted by Tuckerman. In color the spores vary
r

from a pale brown to a blackish brown.

The close relationship of Calicium to Chaenotheca and Coniocybe ia ap]>arent

enough, and the present genus is also closely related to Acolium.

Seven species and subsj)ecies occur in the State, On trees and old wood.

Type species Calicium viridc Pers. loc. cit.

,
KEY TO THE SPECIKH.

Parasitic on other lichens or on fungi; no thallus visible.

Stipes very short and stout; on rertusaria communis C. C turhinatum.

Stipes longer and more slender than the last; on Coriolus

[color - - - 7. C. polyporaeum.versu

Not parasitic on lichens or other fungi; thallus visible, whitish,

often evanescent.

Stipes slender.

Apothecia top-shaped or lenticular 1. C. panctiimm.

Apothecia usually subghjbose 5. C, pusilhufL

Stipes stouter.

Stipes very short 4. C. cuitum.

Stipes not so short

.

*
Disk often and the exciple usually white-])ruinose. 3. C, quemnvni.

Disk and exciple not pruinose 2, C. tracheHmnn.

1, Calicium parietinuni Ach. Vet. Akad, llandl. 1816: 2()0. 1816.

Thallus very rudimentary, evanescent, when present indicated by whitish patchea

U]jon or in the substratum; stipes dark brown to black in color, 0.7 to 2 mm. in length;

apothecia Bmall or minute, 0.1 to 0.35 mm. acros^r, top-shaped or lenticular, or in

younger stages subspherical, the disk finally becoming convex, or flat with the dis-

persio!! of the spores, dark brown, the exciple dark brown and frequently ashy-pruinosc

below; hypothecium dark brown; hymenium pale below and brownish above;

paraphyses frequently branched; asci cylindrical; spores simple, ellipsoid, pale

blackish brow^n, 6 to 11 /i long and 3 to fi /< wide.

Occurring throughout the State. On dead wood at some distance al)ove the damp
ground.

Distributed throughout North America. Known also in Kurope.

2. Calicium trachelinum Ach. l.ich. Univ, 237. 1810,

Calicium clariculare trachelinum Ach. Melh. Lich. 91. 1803.

Thallus ashy, thin, and granulose, commonly evanescent; stipes black or brownish

black, rather longer and stouter than in the last; apothecia also rather larger than in

the last, top-shaped or subglobose at maturity, the disk becoming brown and strongly

con\'ex before the s])ores are dispersed, the exciple dark in section and microscop-
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ically reddirili brown below; hypothecium dark brown; hymenium pale below and

darker above; paraphyses distinct and commonly branebed; asci cylindrical; spores

brown or blackish brown, 2-celled, ellipsoid, commonly somewhat constricted at the

septum, 7 to 12 /i long and 3 to 5 /^ wide.

Throughout northwestern Minnopota. On dead cedar and tamarack wood in

swamps.

Elsewhere in North America in New En^dand, the CarolinaH, Illinois, and Missouri.

Known alyo in Europe and South America.

3. Calicium quercinum Pcrs. Tent. Dis]). Fung. 59. 1797.

Thallus white or ashy, smooth, granulo^e or even scurfy, more or lot^s evanescent;

stipes black or brownish ]>lack, rather stout, and O.C to 1.8 mm. in length; aputhecia

small, 0.2 to 0.4 mm. in diameter, top-shaped or lentiform at maturity, the di^k blackinh

brown or whiti;^h-pruinose, nearly flat or quite convex, the exciple of the same color,

but usually whitish-pruinose; hypothecium dark brown; hymenium pale below and

brown above; paraphyses freely branching; a.sci irregularly clavate or cylindrical;

spores brow^n or blackish brown, ellipsoid, 2-celled, 5 to 9 /i long and 3 to 5 /i wide, in

some of ours referred here partly sim])le.

The plant referred here is common enough in northern Minnesota, and has been

collected as far south as Granite P'alls, hut most of the material is doubtful and the

thallus very scanty or entirely absent. Usually on dead wood. The subspecies

Icntibalare of the preliminary reports belongs partly above and in part with the next.

Elsewhere in North America in New England and Ohio. Found also in Europe.

4. Calicium curtum P.urr. & Turn. Lich. Brit. 148. 1839.

Thallus a very thin granulose crust, ashy in color and becoming scarcely visible or

entirely disappearing; stipes rather stout and in ours very short, scarcely exceeding

0.2 to 0.5 mm. in length, black; apothecia black throiigbout, like the last in form and

size, but the black disk and exciple never pruinose in ours, the disk commonly flat;

hypothecium dark brow^n; hymenium pale below and brown above; paraphyses

commonly branched; asci cylindrical; spores blackish brown, 2-celled, ellipsoid,

7 to 12 /! long and 4 to G /t wide.

Nylander says that the margin of the exciple is white-pruinose. Ours in this

respcr-t is nearer the subspecies lentlhulare, which is excluded from this volume

(see under C, quercimim).

Collected at several places in northwestern Minnesota. On coniferous trees or the

dead wood.

Elsewhere in North America in New England. Also found in Europe, South

America, and New Zealand.

5. Calicium pusillum (Ach.) Floerke, Deutsch. Lich. 10: G. 1821.

Calicium sphacrocephalum pitsillum Ach. Meth. Lich. 92. 1803.

Thallus evanescent, but rarely to be made out as a whitish or ashy coloration upon

the substratum; stipes slender and rather short, 0.3 to O.G mm. in length, black;

apothecia minute, 0.1 to 0.2 mm. in diameter, subglobose or top-shaped lentiform,

the disk brownish black and more or less convex, the exciple black or brownish black;

hypothecium brown; hymenium pale below and brown above; paraphyses commonly

branching freely; asci cylindrical; spores brown or blackish brown, ellipsoid, 2-celled,

6 to 10 /i long and 2 to 5 // wide.

Collected in northern Minnesota at Ilenning, Rainy Lake City, and Tower. On

dead cedars and tamaracks in swamps.

Elsewhere in North America in California, Quebec, Newfoundland, and Vancouver

Island. Found also in Europe and Africa.
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6. Calicium turbinatum Pers. Tent. Disp. Fung. 59. 1797.

Parasitic and no thullus distinguishable exc^ept that of the host; stipes very short,
stout and black, the apothecia being often almost or perhaps rarely quite t^essile upon
the thallus of the host; apothecia small, 0.2 to 0.4 mm. in diameter, at maturity
globose top-shaped, the disk in the mature and open apothecia flat and dull black,
the exciple black, often with a lighter margin; hypothecium dark brown or brownish
black; hymenium pale below and brown above; parapbyses simple or branched,
commonly distinct; sjjores brown or blackish brown, simple, subgIobo.se or rarely
Bhort-ellipsoid, 4 to 7 /( in diameter.

Throughout the cedar swampareas of northern Minnesota. On Pertusaria coinmunis
on cedars in swamps.

Elsewhere in North America at NewBedford, Massachusetts, and in ('anada, Alaska,
and Newfoundland. Also in Europe and Africa.

7, Calicium polyporaeum Nyh Flora 58: 7. 1875. Plate 1 A.
Parasitic and no thallus distinguishable, at least in material examined; stipes Ind

apothecia very similar to those of Calicium parietinum , but the present plant as a
whole rather smaller, with the apothecia rather more narrowly top-shaped and the
disk more commonly flat; hypothecium brown; hymenium pale ])elow and brownish
to dark brown above; paraphyses frequently branched; asci cylindrical; spores
simple, brown, oblong-cylindrical, 9 to 18 jt long and 3 to 4.5 ji wide. Nylander says,
'^Sporae magis cylindraceo-oblongae quam in C. parielino, quo charactere constante
C, polyporaeum sit distinguendum."

Occurring throughout the northern one-third of the State. On Coriolm versiroJor
and closely related fungi.

A North American plant known elsewhere at New Bedford, Massachusetts, and in
a few localities in Iowa.

Explanation op Plate l.-A. Plants of Calicium pnlyporatum on CorioJu^ vemcolor. Apothecia
on stipes. B, l^lants of Opegrapha laria on white cedar, showing the apothecia and the whitish oo!or-
ation due to the thallus. A cnlar^^ed 3 diameters; B,

1 J diameters.

CHAENOTHECATh. Fr. Gen, Hot. Eur. 102. ISO!

.

The thallus ia as a whole much hotter developed than in (^alicium, and is quite
conspicuous and more like that of the .species of Acolium, at least in most of our si)eciefl.

In one of ours in which the stipe is quite short the external re.^enil>lance between the
two genera becomes quite marked. In the better developed ppeeios the thallus
beoomos a scattered or .subcontinuous verru(mo or even subareolate crust. In others
it is granular or mealy. The algal symbiont is a^^ usual in the family. The stipe is

quite similar to that of the species of Cali(!ium.

^

The apothecia are very similar to those of (Vliciuma, but the spores are uniformly
simple and spherical or subsphericaL They are brown or brownish.

The relationships have been sufficiently discussed above and in the descriptions
of other genera of the family. The species were included with ( alicium in tlie pre-
liminary reports.

Eight species and subspecies are known in Minnesota, all occurring on living or
dead coniferous wood in the northern portion of the State.

Type species Chaenotheni chrysocephala (Turn.) Th. Fr. loc. (*it,

KEY TO THE SrECIKS.

Thallus lemon-yellow to yellowish green.

Stipes rather short 1 . C. chnjsoccphala.
Stipes longt^r and pruinose la. C. chrysocephala filaris.
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T ^^r\'

A. Calicium polvporaeum Nyl,

B. Opegrapha varia Pers.
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Thallus ayhy to ashy greenidi or ashy yellow,

Thallus well developed, plainly granular.

Granules squamiform 2. C. phaeoce phala.

Granules smaller, not po plainly squaniiforni 3. C. trichiaUs.

Thallus not well developed, rarely granular.

ThalluB frequently dLsap])earing.

Thallus evaiieycent and seldom .seen 4. C, brunneola.

Thallus not so readily disappear! ni^; 2a. C. phacocephala Ira

binella,

Thallus seldom or never disappearing;.

Thallus thin and ijcurfy 3a. C. iricldaUs siemoma

Thallus better developed and granulose 3b. C. trichiaUs vinerea.

;lxrysocephala

/
Thallus lomon-yellow or yellowish green, granulose or verrucose, the granules

or vcrrucae varying from conglomerate to scattered; stipes rather short, 0.35 to L2

mm. in length, black or dark brown, sometimes slightly greenish-pruinose, longer

in some other North American material; apothccia minute, 0.1 to 0.25 mm. across,

top-shaped or younger conditions spheroidal, at maturity the disk dark brown

and flat or slightly convex, the exciple blackish l>rown, and yellowish or greenish-

pruinose below as is often the top of young and spheroidal apothecia; hypotheciuui

wn
simple and neither thickened nor colored towaVd the apex; asci cylindrical; spores

more or less brown, 3 to G /t in diameter.

Distributed throughout the })ineries of northern Minnesota. On living and dead

coniferous wood, especially pine wood and bark.

Elsewhere in North America at New Bedford, Massachusetts. Known also in

Europe.

Callcium chrymccphalum of the preliminary reports.

la. Chaenotheca chrysocephala fUaris (Ach.) Fink,

Calicium chrysorephalum fdarc Ach. Lich. Univ. 239. 1810.

Thallus scattered and granular, yellowish; both stipe and apothecium rather elon-

gated and slightly pruinose.

Collected at Tufte. On dead wood.

Not known elsewhere in North America. Found also in Europt\

Calicium iihrymcephalum filare of the preliminary reports.

2< Chaenotheca phaeocephala (Turn.) Th.Fr. Nov. Act. Soc. Rci. Ups. III. 3: 351.

1861.

Lichen phaeocephalus Turn. Trans. Linn. Soc, Lond. 8: 2fi0. pi. 6.f. 1. 1807.

Thallus ashy or dirty-yellow, frequently quite thick, composed of small scattered

or clustered squamiform granules, which may even show more or less crenate margins;

stipes longer than iii the last, 0.4 to 2.5 mm. in length, black or brownish black, rarely

paler or quite pale toward the base, sometimes thiidy and yellowish green pruinose,

especially toward the top; apothecia somewhat larger than in the last, reaching 0.3

nmi. in diameter, the form of young and mature ones also as in the last^ the disk at

maturity convex and dark brown, the exciple dark brown and yellowish green-prui-

nose or bocoming naked with age; hypothecium dark brown; hymenium pale below

and brownish above; paraphyses simple or branched, without apical color or thicken-

ing; asci cylindrical; spores brown or brownish, spherical or spheroidal, 3 to 5 /x in

diameter oronii dimension reaching G ji.
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Collected along the northern boundary at Bcaudette and Emo, On cedans in

Bwanipa.

Elsewhere in North America in British America and New England. AIho in

Europe.

Calicium phaeorcphalum of the preliminary reports*

2a. Chaenotheca phaeocephala trabinella (Aoh.) Fink.

Calicium xyJonclhun trabindlum Ach. Meth. Lich. 93. IS03.

Thallus of smaller and scattered ^i^ranulen and often dieia])i)earin^r; stipes commonly
longer.

With the last and perhaps more common.
Not known elsewhere in North America. Found al^o in Europe.

Calicium phaeorcphalum frabincHum of the preliminary reports; Calicium irahinel-

lum of the reports ia likewise the same,

3, Chaenotheca tricliialis (Ach.) Th. Fr. Nov. Act. Soc. Sci. Tips. III. 3 : 351. ISGl.

Calicium trivluale Ach. Lich. Univ. 243. 1810.

Thallus from ashy varying toward yellowish green or sea-green, squamulose-granular
as in the last, but the granules smaller and u&ually more scattered; stipes black or black-

ish brown, 0.3 to 2 nun. in length ; apothecia at maturity with a A^ery convex diak, glA'ing

the whole structure a globose-lenticular form, of about the same size as in the last, both
the disk and the excipte dark brown, or the excipio ashy-pruinose below; hypothe-
cium dark brown; hymenium pale beluw and brownish above; paraphyses coherent
and indistinct in the material examined; a.sci cylindrical; spores spherical, brown or

brownish, 2.5 to 5/i in diameter.

Collected in northeastern Minnesota at Rose Lake^ Snowbank Lake, and at ISeaver

Bay. On coniferous wood.

Elsewhere in North America at New Bedford, Massachusetts, and in Quebec and
Ontario. Known also in Europe.

Calicium trichiale of the }>reliminary reports.

3a. Chaenotheca tricliialis steraonea (Ach.) Fink.

Calicium trichiale stemoneum Ach. Lich. Univ. 243. ISIO.

Thallus thin and scurfy, yellowish or yellowish green, otherwise as above.

Once collected, at Ely. On pines.

Not known elsewhere in North America. Found also in Europe,

Calicium trichiale stemoneum of the i)relinunary reports.

3b. Chaenotheca trichialis cinerea (Pers.) Fink.

Calicium cinereum Pers. Icon. Doscr. Fung. 58. 1800,

Thallus granulose; stipes commonly brown and apothecia of tlie same color or a.^hy-

pruinose below, as the stipes may also be; spores perhaps larger.

The most common form of the species, no doubt occurring throughout the coniferous

woods in northern Minnesota. On living and dead coniferous wood.
Not known elsewhere in North America, Found also in Europe.
Calicium trichiale cinereum of the preliminary reporta.

4. Chaenotheca brunneola (Ach.) Miill. Arg, Mem. Soc. Phys. Hist. Nat. Oeneve,
16^:360. 18(j2.

Calicium hrunncolum Ach. Vet. Akad. Ilandl. 1816: 279. 181(J.

Thallus very thin, ashy or greenish, of minute granules, evanescent and seldom
seen; stipes very slender and often much elongated, becoming 5 mm. in length, black;

apothecia as those of the last species above as to form, color, and rarely as to pruinosc

condition; hypothecium brownish black; hymenium pale below and broAvnish above;
paraphyses distinct and frequently l>ranched in the material examined; asci cylin-

drical; spores spherical or spheroidal^ 2.5 to 4 /i in diameter, the longer dimension
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reaching 5/i. Considered by Nylander to be a pubspcries of the last, and certainly very

n ear

.

Collected in northcastorn Minnotiota at Two Harbors, Ely and about Snowbank

Lake. On decorticated coniferous wood.

New Bedford, MaspachiisettFi, is the only other North American locality. Knov/n

also in Europe.

Caliclum brunneoluta of the preliminary reports,

ACOLIUlt: S. F. Gray, Nat. Arr. Brit, PI. 1: 482. 1821.

The thallufl is crustose and verrucose, or more commonly more or less distintlly

areolate, with the areoles usually forming a continuous crust. Tliero is no cellular

cortex and no al<;al nor n^edullary layers, yet the thallus is rather thick and nnicli

better developed than in either Calicium or Coniocybe, and more like that of Chaeno-

theca. The thallus seldom or never becomes inconspicuous or disappears, except in

a few parasitic species, from which it seems to be entirely absent. The algal sym-

biont is the form of Oystococcus usually found in members of the present family.

The apothecia are borne upon a very short stipe, and both stipe and apothecium

are frequently embedded in the thallus, so that there seems to be simply the immersed

apothecia, the peculiar structure in such instances only appearing in vertical sections

through stipe and apothecium. In all of the species is found the dark proper exciple,

and in those having the stipe and apothecium immersed in the thallus it is usual to

think of the surrounding thallus layer as a thalloid exciple. The disk is more or less

concave, even reaching cup-shaped conditions. Both simple and 2-celIed spores are

found in plants commonly admitted to the genus, and not infrequently the whole

range of forms from the simple spore to the muriform condition is included in the one

genus. This mass of forms is in need of careful re\dsion, but our flora presents no

difficulty in this regard, as we have but two species, these with the usual 2-celled

brown spores. The asci dissolve while the spores are quite immature.

The close relationship of the present genus to Chaenotheca, Calicium, and Coniucybe

is apparent enough In species of Acolium, having the short stipe exposed above the

thallu^:, and is just as apparent in such species as ours when studied in section.

Twu species are found iu Minnesota. On old pine boards, posts, and trees.

Type speries Acolium tigiUare (Ach.) S. F, Gray, loc. cit.

KKY TO THE SPECIES.

Stipes very short and apoLhucia immersed 1, A, hgUlare.

Stipes longer and apothecia sessile or slightly elevated. 2. A. lucidum.

1. AcoUumtigiUare (Ach.) S.F.Gray, Nat. Arr. Brit. PI. 1: 482. 1821.

Lichen tigillaris Ach, Lich. Suec. 67. 1798.

Thallus yellowish green or lemon-yellow, crustose, and usually quite prominent,

chinky and soon becoming areolate, or rarely granular, commonly widely spread

over the substratum as a continuous or more or less broken layer; apothecia small,

0.3 to 0.6 mm. in diameter, on very short stipes, both apothecia and stipes being

immersed in the thallus in areolate thalli, one or more apothecia in each areole, or

rarely more or less superficial, the disk dull black and flat or somewhat concave, the

proper exciple black; hypothecium dark brown; hymenium pale or slightly colored;

paraphyses rather short and slender and commonly simple, with scarcely enlargc^d or

colored apex; asci long, cylindrical, soon dissolving; spores blackish brow^n, 2-celhHl,

constricted at the septum, 12 to 20 /x long and 7 to 10 /i wide.

Widely distributed in the State, and to be looked for wherever boards or posts of

pine fences have stood long enough for the plant to become established.

Throughout the eastern portion of North America from the Gulf of Mexico to the

Arctic Ocean. Known also in Europe,
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2. AcoHuinlucidmn(Th. Fr.) J^^i"!^.

Trachylia ludda Th. Fr. Ofv. Vet. Akad. Forh. 12; 18. 1855.

Thulhhs crustose, verrucose, Pcarcoly reaching an areolate condition, the verructe
nsually more or less scattered upon the substratum, but ^unietimcs forming a con-
tinuous crust over small an^as of the subtstratum, IfMuon-yellow or yellowish «^reen;

apothecia of about the same size as those of the last, but on somewhat longer stipes,
flo that the apothecium ai>pears to be sessile upon the thallus or rarely elevated Hufll-

ciently so that the t^tipe way be seen without sectioning, the di;sk flat and at finst

bluish green pruinose, the exciple black and promineut; hypotheeiuni dark brown;
hymenium pale and frequently brownish above; paraphyses coherent an<l indistinct
in ours examined; arici cylindrical or irregularly cylindrico-clavate; sjxm^s brown,
2-celled, ellipsoid, d to 9 /( long and ;j to i it wide.

In northern Minnesota. On pines and other conifc^rs and on dead wooil.

Not known elsewhere in North America, Also in Europe,
Calirium. hwidum of the i)reliminary n-ports.

Family GRAPHIDACEAE.

The characters by which the Gra{)hi(laceae may most readily be distinguished
are those of the apolhecia. Theso organs are commonly elongated or irregular and
often branched. Yet a few somewhat rounded apothecia are occasionally seen in
some of the species. These remind one of those of Melas{)ilea, but in ours at least
the spore characters will always serve to distijiguish very (»asily. Likewise, the
clustered apothecia of Gyrophora remind «ne externally of those of som.^ members
of the present family, but sections ui the apothecia of the Gyrophoras reveal a higher
type of structure, and the differences in thalli in the Graphidaceae and the Gyro-
phorace^ae are easily observable.

The thallus is crustoae and usually hyi)ophlccodal in our species, though s(»me
spc^cies not found in our flora occur on rocks. The structure of the thallus is quite
rudimentary, as there is seldom any sign of differentiation. The algal symbiout is

Chroolepus. The thallus characters are substantially the samii as in the Pyrenula-
ceae, but in that family we have tho spheroidal apothecia provided with a well-
developed perithecium, by which difference the two families are to be distinguished.
The spore characters are sufficiently explained in the outline of the families.

It is ]iot at all probable that tbe genera of the family all had a common origin, and
yet b<ttlL the apothecial and the thallus characters would seem to indicate a clortc

relationship.

Tlu^ family is mainly soTithorn in distribution, and the number of g(>uera and sjx^ ii^s

foun<l in Minnesota is not large. The plants usually occur on smooth bark. Craphts
scripki is by far the most c(uumon member of the familv in Minnesota

OFEGRAPHANumb. Kl. Friherg. 57. 1793.

The thallus is crustose and mainly hypophloeodal, forming a smooth crust upon
the substratum when the epij^hht'odal portion of the thallus is not entirely w^anting,
devoid of differentiation into layers, and, as usual in such low lichens, the hyphal
rhizoids extending some distance into the substratum. The algal symbiont is a
form of Chroolepus.

The apothecia are linear, oblong, or more or less rounded or irregular, rarely
branched, with a usually^ narrowly furrowed or concave disk, superficial or more or
less immersed in the substratum. The proper exciple is black, heavy, and promi-
nent. The spores are 4 or more celled, and fusiform, ellipsoid, or finger-.^hapt>d,

though some lichenists include hi the genus similar lichens having persislendy
2-celled spores.
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The genus is plainly most cloyely reklod to Graphis, though itri relation to ArUionia,

Melaspiloa^ and Lecanactis is not remote.

Four species and subspecies have been found in Minnesota.

Type species Opegrapha vulgaris Ilumb. loc. cit. 'Yhb k a synonym for Graphis

smvlo, and the name Opegrapha becomes invalid and will need to be changed when

all lichen genera have been typified.

ki-:y to the species.

Parasitic on other lichens 2. 0. quatcnicUa.

Not parasitic on other lichens.

Apothecia lanceolate 1. 0. varia.

Apothecia not lanceolate.

Apothecia oblong-ellipsoid - lb. 0. varia puliraris,

Apothecia oblong or suborbiciihir la. 0. varia no'fha.

1. Opegrapha varia Pers. Ann. 15ot. Usteri 7:30. 1794. Plate 1, B,

Epiphloeodal portion of the Ihallas a thin whitish film forming a continuous or

more or less scattered layer upon tlie substratum, or disappearing; apothecia lanceo-

late, small, 0.2 to 0.4 mm. wide and 0.4 to 1.5 mm. long, adnafo or more or less

immersed in the substratum, the disk black and usually more or less ftuTowed, the

cxciple black and prominent, persistent and heavy; hypothecium blackish brown;

h}'menium pale below and darker above; paraphyses rarely branched, sometimes

more or less coherent, commonly enlarged and darkened toward the apex; asci cla-

vate or cylindrico-clavate; spores hyaline or brownish, 4 to 6-celled, fusif(jrm, bj to

24 // long and 5 to 8 /^ wide.

Generally distributed in the State. On trees.

Also distributed throughout North America. Known also in Europe and Africa.

Explanation of Plate 1. See page 48.

la, Opegrapha varia notha (Ach.) Nyl. Not. Sallak. Faun. Flor. Feiin. 5: 2r>:5. J8(]l.

Lichen not hus Ach. Lich. Suec. 19. 1798.

This form is distinguished by the oblong or suborbicular apothecia.

Ci>Uocted at Rose Lake in the northeastern portion of the State. On cedarj^.

Docs not appear in any American lichen lists known to me, though it is credited

to our continent by Europeans. Occurs in Europe and Africa.
I

lb. Opegrapha varia pulicaris (Ach.) Nyl. Not. Sallsk. Faun. Flor. Fenn. 5: 25;j.

18G1.

Opegrapha vulvella pulicaris Ach. Fich. Univ. 251. ISIO.

DiRtinguished by the oblong-ellipsoid apothecia ^tith commonly connivent excipl^.

The apothecia are smaller in ours. Determined by A, Zahlbruckner.

Ccillected at Granite Falls. On trees. There may well be some doubt as to the

worth of these subspecies, but such as they are, they doubtless are to be looked for

elsewhere in Minnesota.

Elsewhere in North America in New England, Ohio, Iowa, and Nebraska. In all

the grand division.^ except South America.

2. Opegrapha quaternella Nyl. Flora 68: 449. 1885.

Parasitic and no thallus discernible except that of the host; apothecia irregular

in form and u.-^ually densely clustered, minute, 0.2 to 0,3 mm. in diameter, irregu-

larly oblong where sufficiently distinct to show form, the exciple black and irregukir;

h)-pothecium dark brown; hymenium more or less broAvn or brownish: paraphyses

distinct and rarely branched, commonly enlarged and darker toward the ai>ex; asci

clavate; spores 4 in each ascus, hyaline, oblong or oblong-ellipsoid, 16 to 22/1 long

and 5 to 7 v*' wide.
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Collected once at Emualong the northern boundary. On PcUigera aphlhosa.
A North American lichen known elsewliere at New Bedford, Massachusetts, and

at Fayette, Iowa.

GRAPHIS Adans. Fum, PI. 2: 11. 1763.

The thalhis is similar to that of Opegrai)ha, being hypopbloi'odal in part and devoid
of dirforentiation into layers. A thin epiphhrodal portion usually spreads over the
fiubstratum as a fdm. The algal symbiont is, as usual in the family, similar to that
of Opegrapha*

The apotheoia are linear, usually curved, and not infrequcnitly more or less branched,
shorter and even suborbicular forms occurring rather rarely. They may be immersed
in the substratum completely or only slightly. The proper exciple is dark and j)er-

haps most commonly black, at least above, and ii^ usually crowned by a portion of the
epiphloeodal thallus film, which may be regarded as a thalloid exciple. The disk is

closed or narrowly linear and commonly black. The spores are usually composed of
C or more cells, though -1-celled forms occur, and even muriform-ppored lichens are
included in the genus by lichenists. In form the spores are commonly oblong-
ell ii)soid, and the exosporium is often wavy, giving the spore a sort of caterpillar-like
form. Both hyaline and more or loss brownish spores occur within the genus.

The similarity between Graphis and Opegrapha is apparent enough, and the present
genus seems also to show a somewhat close relationship with such genera as ( onotrema
and ilcgalospora, where we find similar spores and more or less evanescent thalloid
exciples surrounding the proper exciples.

Mr. W. W. Calkins has recognized four species within the State, but two of these
are plainly the commonGraphis scripta, and a third jierhaps another form of the same
species. Ours all occur on trees.

Type species Lichen scriptus L. (Graphis scripta (L.) Ach.)
Based on Lichenoides Dill. Muse, pi 18. J. 1, 2. 1741, figure 1, being identified in

L, Sp. n. 1140. 1753.

KEY TO THE SPECIES.

lb. (7. scripta serpentina.

Epiphla^odal i>orf ion of the thallus rather thick, not widely
spread

Epiphhjeodal portion of the thallus thin, usually widely
spread.

Apothecia radiately branched or radiaLoly arranged, . . 2. G. dendritica.
Apothof'ia not radiately branched nor radiately arranged

.

Apothecia variously curved, sometimes branched. I. G. scripta.

Apothecia straight and parallel la. G. scripta recta.

1, Graphis scripta (L.) Ach. Lich. Univ. 205. ]810. Plate 2 A.
Lichen scriptus L. Sp. PI. 1140. 1753.

Thallus commonly showing plainly as a smooth, thin, whitisli, ashy, or more rarely
somewhat olivaceous crust, this either limited or widely spread over the sub-
stratum; apothecia usually much elongated, variously curved, sometimes branched,
about 0.2 mm. in width and often 3 mm. or more in length, more or less superficial'
the disk linear and appearing as a closed and often pruinosc furrow, the proper exciple
commonly veiled by the thin, thalloid one; hypothecium dark brown; hymenium
pale or pale brownish; paraphyses simple or rarely branched, frequently^ enlarged
and darkened toward the apex; asd clavate or cylindrico-clavate; spores hyali'iie,
oblong to linear with rounded ends, the exosporium wavy, usually 7 to 10-celled, 20
to 40 ;c long and 7 to 9.5 /i wide.

Generally distributed over the State. On trees.
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A. GRAPH[S scripta iL.i Ach

B. Arthonia radiata I Pers.) Ach.
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Also generally distributed throughout North America, and cosmopolitan in its

foreign distribution.

Explanation of Plate 2.—A, Plant of Grapkis scripta on balsam fir, showing the elongated and

variously curved apothecia and the whitish coloration due to the thallus. B, Plants of Arthonia radiala

on balsam fir, showing the irregular apotheeta and the whitish coloration due to the thallus. A en-

larged i^ diameters; B enlarged IJ diameters.

la. Graphis scripta recta NyL Not. Siillsk, Faun. Flor. Fenn. 6: 262. 1861.

Apothecia straight and parallel or nearly bo, in ours longer and often reaching

5 to 10 mm. in length; in ours also the epiphloeodal portion of the thalluHj includijig

the thalloid exciplo, wanting, so that there appears to be no thallus.

It seems probable that this form might better have retained the status of a species.

Throughout the northern portion of the State. On birches.

Distributed throughout the northern part of the United States and British America.

Known also in Europe arul Asia.

lb. Graphis scripta serpentina (Ach.) Nyl. Not, Siillsk. Fauu. Flor. Fenn. 5; 252.

18GL

Lichen serpeniinus Ach. Lich. Suec. 26. 1708.

The ei)iphlaeodal portion of the thallus unusually well developed, whitish and

immersing the apothecia, and usually occurring in rather small areas upon the sub-

stratum.

Generally distributed over the State. On trees.

It is not possible to state the North American di^^tribution of this subspeciesj as it

has been generally misunderstood. Our subspecies limitata of the preliminary

reports undoubtedly belongs here, as the limiting dark line isalmost uniformly vranting.

Doubtless also the large number of specimens from British America called subspecies

limitata are the present subspecies.

Known in all the grand divisions except Africa.

2, Graphis dendritica Ach. Lich. Univ. 271. pi Sj. 16. 1810.

Opcgrapha dendritica Ach. Meth. Lich. 31. pL l.f. 10. 1803.

Thallus largely hypophlneodal, and the epiphbeodal film much as in the last species;

apothecia more commonly immersed in the substratum and copiously- radiate-

branched, or in the less developed forms clustered, the cluster forming the radiate

arrangement, and the individual apothecium less branched, the disk and proper

exciple much as in the last species, but the thalloid veil rather loss frequently pres-

ent; internal charuL-ters also as in the last, but the spores shorter, containing fewer

cells, and becoming colored and even dark-colored with age (4 to 8-cclled, and 20

to 30 ;( long and 5 to S /x wide).

Some of the material referred to Graphis scripta limitata in the preliminary reports

may belong here, but a plant from Spicer County determined by Mr. W. W. Calkins

appears much nearer this species externally. The spores of the latter, however,

occasionally reach lO-celled conditions and they show only an occasional trace of

color. On the other hand, a plant collected at Beaudette and less well marked

externally shows the shorter, fewer-celled spores. Similar specimens have been

collected in Illinois, Iowa, and Nebraska, but none of these northern plants are so

well marked as those from the South, and it may well be doubted whether the species

really occurs in any of these States.

Widely distributed in the Southern States and occurring all along our Atlantic

coast. Also in Europe, Asia, and South America,

ARTHONIAAch. Neu. Journ. Bot. Schrad. 1^: 3. pL 4. 1806.-

The thallus is rudimentary in structure and never shows any indication of cortical

tissues. It is hypophlocodal in its early development and remains at least partly so

in a largo immber of species. Under the best conditions it may become crustose and
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in ii few Rpecies it in sometimes arcokte. The ul-al synibiuiits may be either Cys-
tococcus or ChrooIepuK, and the relation between the fungal and tlie algal symbionta
is unuyually close, the algal cells or clusters being commonly entirely surrounded by
fungal hyphie or by hauHtoria. The thallus may be entirely dead and unnoticeable
or quite prominent even in mature states.

The apothecia are sessile or more or less sunken in the substratum^ or may even be
covered by a tliin layer of the substratum or the thallus. They are usually minute or
small and most frequently irregular in form, though they may present a rounded con-
dition and become quite biatoroid in external ai^pearance. Stellate and linear forma
are quite common. They are hhick or brownish black in ours, though other colors
are frequent in other species. The hypothecium is usually brown, but may be
darker or quite pale. The hymcnium is pale, varying to brown. The paraphyses are
usually branched and frequently scarcely differ from the fungal hyph^ in general
appearance. The asci are conunonly of the peculiar pyriform or subpyriform shape.
The spores have 2, 4, or rarely more numerous cells, and are of the peculiar oblong-
ovoid form frequently called slipper-shaped or solc^xiform. They are hyaline, pale,
or rarely brown or browTiish.

The genus is closely related to Arthotliclium, as appears in the structure of the
apothecia and the nature of the thallus. Perhai)s it would be more consistent to sepa-
rate the 2-celled species insider the genus roniangium Fr." Arthonia properly stands
next to Arthothelium, but is scarcely higher than Opegrapha and Graphis.

The genus is southern in range, and only G or 7 forms have been found in Minnesota.
The plants are found on trees, usually species with smooth bark.
Type species Arfhonia versicolor Ach. loc. cit. The plant is uncertain, but the

plate sliows a jjlant externally like Arthonia radtala (Pcrs.) Th. Fr.

KEY TO THE SPKCIKS.

Thallus epiphlopodal 4. a. lecideella.

Thallus mainly or wholly hypophlceodal.

Si>ores 2-cellcd.

Apothecia rounded __ 1. A. pntellulata.

Apothecia varying from rounded to some other form

.

Apothecia rounded to round-oblong _ "2. A. convcxcUa.
Apothecia rotind(?d to di fform 3, jl, dispersa.

Spores 4-ce!led (rarely more).

Apothecia tending toward rounded forms Ga. A. radlata^warlziana.
Apothecia not rounded.

Apothecia oblong, difform, or sublinear 5. A, puncll/orrnis.

Apothecia difform, stellate, or ramose (i. A, radiata.

1. Arthonia patellulata Nyb Nya Bot. Notis. 1853: 95. 1853.
Thallus occurring in patches fromG to 40 mm, across, wliite or varying Loward sea-

green or olivaceous, mostly hypophla^odal or (piite conspicuous and thick above the
substratum, sometimes dying away, the thicker conditions usually more or less rough-
ened; apothecia black, rounded, adnate or immersed, plane, minute or small, O.s'to
O.G mm, in diameter; hypothecium brownish to brownish black; hymenium pale or
more commonly brownish; paraphyses somewhat gelatinized, but more or less branched
and scarcely differing from the fungal hyph[e; asci broadly clavate to subpyriform;
spores 2-celled, soleseform, 10 to 14 ft long and 3 to 5 /i wide.

The forms with thick dark thalli may belong to Arthonia rudcralis Nyl. ^

"^F^ies, Syst. Orb. Veg. 27. 1825.
ft Mem. Soc. Sci. Nat. Cherb. 4: 100. 1856.
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Collected in several widely separate portions of the State and no doubt generally

distributed. The plant resembles certain Lecideaw externally and in easily overlooked.

On trees, especially on poplars.

The species is reported from widely separate porLicjns of North America, but neither
from the extreme north or south. Also know^n in Europe.

r

w

2. Arthonia convexella Nyl. Act. Soc. Linn, IJord. 2:415. 1856.

Thallus white, ashy, or p^reenish, partly epii>hlceodal but thin and smooth and fre-

quently dying away, the patches in material examined scarcely exceedinij 20 or 30 mm.
across; apothecia black, rounded or rounded -oblong, convex and ruyulose, minute, 0.2

to 0.4 mm. in diameter; hypothecium heavy and blackish brown; hymcnium brown
or reddish brown; paraphyses usually branched and resembling the hyphi.e, the apex
brownish; asci broadly clavate or subpyriform; Hi)ore8 2-celled, hyaline to brown,
solcosform, 11 to 14 ji long and 4 to G /t wdde.

Differs from 'ours of the last in the brown spores and the smaller, more convex
apothecia.

Once collected in the State at Beaudette, along the international boundary, on
balsam.

The only other station for the plant found reported is in France.
ft

3. Arthonia dispersa (Lam. & DC.) Duf. Journ. Thys. Chem. Nat. Hist. 87: 203. 1818.

Opegrapha dispersa Lam. & DC. Fl. Fr. ed. 3. 2: 1308. 1805.

Thallus white or whitish, mainly hypophloeodal, thin, smooth, occurring in patches
from G to 70 mm. in longest dimension, or these running together and covering larger

areas; apothecia punctiform, rounded, oblong, difform, or even branched, commonly
more or less immersed in the thalluw or the substratum, minute, the dimcn.^ions 0.1 to

0.4 mm.; hypothecium thin, pale or pale brownish; hymcnium pale or very pale
brownish; paraphyses not distinctly seen, probably merely amass of more or less gela-

tinized hyphae; asci pyriform; spores 2-celled, soleteform, 11 to IG ^u long and 4 to

6 jx wide.

The most commonand most widely distribruted of the genus in Minnesota. On trees,

especially commonon Acer spicatum in the northern portion of the State.

Apparently generally distributed throughout the United States, and extending at

least aa far north as Newfoundland. Known also in Europe.

4. Arthonia lecideella Nyl. M6m. Soc. Sci. Nat. Chorb. 6: Suppl. 337. 1857.

Thallus greenish to sea-green or lighter, rather thick, continuous or rarely subareolate,

uneven and epiphloeodal, occurring in irregular patches 5 to 25 mm. in the longest

diameter and sometimes running together and covering larger areas of the substratum;
apothecia dark brown or black or frequently grayish-pruinose, quite numerous, plane
or convex, rounded, small, 0.2 to 0.4 mm. in diameter, immersed or adnate; hypothe-
cium broAvn or dark brown; hymcnium light brown or at least brownish; jjaraphyses
short -jointed and freely branched, the apices of the branches sometimes enlarged and
darker; asci clavate to subpyriform; spores Boleyjform, 4-celled, 16 to 23 /( long and
5 to 6.5 /i wide.

Generally distributed over the State. On trees and old wood.
A strictly North American lichen, common in the Mississippi Valley, ranging east-

ward to the Atlantic and northward into British America.

6. Arthonia punct if ormis Ach. Lich. Univ. 141. ISIO.

Thallus riiainly hypophloeodal and finally dying away, when present giving a whitish
cast to the substratum, occurring in irregular pat(*hes frequently reaching 75 mm. or

more in the longest dimension; apothecia oblong, sul)Iinear or more commonly difform

or even rounded, black, plane or slightly convex, adnate or immersed^ minute, 0.1 to

7920—IQ—5
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0.2 mm. in diameter or in the short dimeiiision of the elongated formw; hypothecium

pale or pale brownish; hymenium pule; paraphyrfoa scarcely differing from the hypha;

of the thallus; a^ci pyriform or subi)yriform; spores 4-celled (or rarely 5 or G-cellcd),

soleyeform, 15 to 22 /i long, 4.5 to 7 ji wide.

Generally distributed over the State. On trees and confined to smooth bark. A
number of subspecies have been recognized based on the number of cellp in the spores

and the form of the apothecia.

Distributed throughout North America, except possibly the extreme north. Also

well known in Europe and Asia.

J- ^
-I

6. Arthonia radiata (Pers.) Ach. Licb. Univ. 141 J 810. Px^ate 2, B.

Opegrapha radiata Pers. Ann. Bot. XJsteri 7: 29. 1794.

Thallus sea-green varying toward whitish or brownish, partly or wholly hypo-

pblceodal and rarely entirely dying away, occurring in inoje or less irregular ])a1<*hes,

reaching 5 to ^0 mm. in diameter and rarely bordered wholly or in part by a dark
L

line, the thalli frequently running together and covering much larger ^reas of the

substratum; apothecia stellate, difform, or ramose, adnate or more commonly im-

mersed, rarely erumpent, fclack, plane or slightly convex, rather large for the genus,

0.4 to 1.5 mm. in the longest dimension; liypotheciuin pale brown; hymenium pale

or brownish; paraph yses simple or branched, with enlarged brownish apex; asci

broadly clavate or subpyriform; spores 4-celled, eoleseformj 12 to 20 jt long and 4 to

6 /( wide.

Generally distributed over the State. On trees, confined to smooth bark and

usually to rather young trees. * '

The plant is widely distributed in North America and is general in its foreign dis-

tribution also. Several subspecies are recognized, few of which seem to have any

value.

Explanation of Plate 2.—See page 55.

Ca. Arthonia radiata swartziana (Ach.) Willey, Syn. Arth. 44, 1890.

Arthonia swartziana Ach. Neu. Journ. Bot. Schrad, 1^: 13. pL 4./- 1^ 1806.

Apothecia larger and more commonly rounded; spores also rather larger*

What seems to be this subspecies was collected in the northern portion of the State

at Rainy Lake City and at Tower. Habitat same as that of the species. '

Widely distributed in the United States and British America. Also known in

Europe and Africa.

ARTHOTHELIUMirass. Ric. Lich. 54./. 101. 1852.

Like Arthonia, the genus has a rudimentary thallus without cortical tissues. But
the thallus is on the whole better developed than in the foregoing genus, commonly
becomes largely or wholly epiphloeodal, and rarely, if ever, entirely disappears. It

is frequently quite thick and uneven and rarely even areolate. The algal symbiont

is Chroolepus, at least so far as has been ascertained.

The apothecia are adnate, or more or less sunken in the thallus or substratum.
r

They are usually small and rounded or irregular in outline. The color is black or

rarely brownish black. The hypothecium is usually brown, though it may vary to

dark brown or pale. The hymenium is pale to brown. The paraphyses are usually

much branched, but are quite commonly simple in some species. The asci are usu-

ally of the peculiar pyriform or subpyriform shape. The spores are many-celled and

muriform, large in size, and still quite constantly 8 in each ascus, and they may be

hyaline, pale, or brown in color.

The genus is closely related to Arthonia as to structure of thallus and yet more as

regards the apothecia. Though the spores are usually quite different and apparently
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nearer Dermatocarpon and related genera, lliere are Hubmuriforin conditions which
seem to bridge over the gap between Arthothelium and Arthonia.

Though the genus com])rises about 50 species, only a half dozen are known in North

America, and but a single one exists in Minnesota.

Our plant is found only on trees.

Type Rpecies Arthothelium spectabile Mass. lor. cit.

Arthothelium spectabile Mass. Ric. Lich. 54./ 101. 1852.

Thallus mainly epiphheodal and (piite thick, Avhitish or grayish, sometimes in

small patches, but more commonly covering hirgt^ areas of the substratum, even 200

mm. or more in diameter, frequently bordered or dissected more or less by dark

lines, smooth or roughened or even subareolate; apothecia difform, angulate, oblong

or variously irregular, often immersed iu the thallus, black, plane or convex; hypo-'

theciuni bruwn or dark brown; hyinenium brownish or brown; paraphyses much
branched, hyaline or slightly brownish, the apices sometimes enlarged and more

deeply colored; asci pyriform; spores ellipsoid, muriform, hyaline^, or brownishj 8 in

the asci, 28 to 38 /i long and 10 to 16 /« wide.

The plant has not been noted in the State, but is well known in northern Iowa

and eurely occurs in southern ^linncsota. The species re:sembles Arthonia radlata

externally and is easily overlooked. It is must common on hickory.

Known more or less from the Atlantic to the Pacific and from Florida as far north

at least as Newfoundland. Also found in South America, Europe, and Asia,

Family LECANACTIDACEAE,

The family is a small one and represented in our flora by only two genera, each

represented by a single species, and these both rare or seldom noted. One of the two

genera, Lecanactis, is northern in distribution and the other is southern.

The members of the family all have a crustose thallus, frequently h^pophlocodal

and scarcely better developed than the thalli of the Graphidaceae. The algal sym-

biont is likewise Chroolepus, and the members of the family are all transitional forms,

closely related to the Graphidaceae as to thallus structure aiid ]>erhaps more closely

to the Lecideaceae as to apolhecial characters.

Both of the species assigned to the present family are sure to prove troublesome if

found. The Alelaspilea is likely not to be considered a lichen, as the thallus is

frequently wanting. If taken for a lichen, it is likely to pass for a Lecidea or an

Opegrapha. But the peculiar spores, consisting of two spheroidal cells should fix

the plant. The Lecanactis is as likely to pass for a Bilimbia, but it may be known
by its stronger, black, and persistent proper exciplo.

MEL.ASPIL.EA Nyl. Act. Soc. Linn. Bord. 21: 41G. 185G.

The thallus is crustose, mainly hypophlccodal, so giving a smooth and widely ex-

tended crust, ashy in color, devoid of any differentiation into layers, the epiphlceodal

portions at least quite commonly disap])earing, in which case the thallus is said to be

absent. The algal symbiont is (.'hroolepusdike.

The apothecia are rounded or oblong, in the former condition appearing lecideoid

and in the latter more like Arthonia or Opegrapha. They are, however, superficial.

The disk is black and flat or convex. The ^jroper excij)le is also black. The spores

are 2-celled, conimoidy hyaline, and oblong, obtusely ellipsoid, or slipper-shaped.

Like Lecanactis, the present genus seems to be a transitional one with very similar

relationships, the species having formerly been assigned to Lecidea, Opegrapha,

Arthonia, etc.

A single species has been found in Minnesota.

Type species Mdaspilca arlhoriioides (Fee) Nyl. loc. cit.
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Melaspilea arthonioides {Fee) Nyl. Act. Soc. Lina. l^»rd. 21: 4i(J. 1856.

Lecidea arthonloidcs Fee, Essai Crypt. 107. 1824.

Thallus as above; apothecia circular in outline or rarely .somewhat oblont^;, scarcely

reaching middle ai/e, 0.4 to 1 mm. in diamcLer, adnate or at first more or leas im-

mersed, the disk black, plane or coiivoXj the exciple black and prominent or I'arely

disappearing; hypothecium dark brown; hymenium pale below and brownish above;

paraphyses simple or rarely branched, commonly enlarged and colored toward the

apex; asci clavate; spores hyaline in ours at least, constricted at the septum so that

each of the two cells frequently is spheroidal in form, 12 to 17 ft long and G to 8.5^ wide.

Generally distributed in the State, but easily overlooked. On trees.

Elsewhere in North America in New England, Iowa, and Nebraska, the specimen

»from the latter State, determined by me for J. M. Bates, conected in 1898. Known also

in Europe, Africa, and South America.

LECANACTIS Eschw. Syst. Lich. 14. 25./. 7. 1824.

FrnuRK 8.

The thallus is crustose, consisting of a continuous or scattered crust, sometimes

chinky or verrucose, but scarcely reaching plainly areolate conditions, sometimes

scurfy or mealy, without cellular (ujr-

tex or medullary or algal layers. The

algal symbiont is plainly Chroolepus,

showing the cells linked together in

the usual form, but the algse are i)e-

culiar in that they often show a red-

dish yellow color. The above char-

acters of the thallus, especially the

nature of the

quite like those of the present sub-

order, but the apothecial characters

are, in some of the species, more like

those of the Lccideaccae.

The apothecia are commonly

a

I* _

T H
* «

•J

algal symbiont, are

.\,\

Fig. 8.

—

Lecanactis abietina. a, Plant; b, SBCtion of tlio

thallus, showing Ihc hravy, dark proper ext-iplc and
the hyiiieniuiii witliin. Enlarged 40 diaiueters.

From Keinke,

rounded, but sometimes oblong, and

have a black ])r(>]>er exciple. The
spores are 4 to several-celled, finger-

shaped or fusiform, hyaline. The
lecideoid nature of the apothecia has

led some lichenists to place the

plants, or part of them, with the LecideaceaS, and surely there is ground for this view.

The present genus is, then, a transitional form, showing close relationship with two
suborders of liclicns, the rounded apothecia of some species being much like those

of Lecidea, but the Hi)ores being more like those of the prx'sent suborder. However,

the species having oblong apothecia are in this respect quite as near certain forma of

Opegrapha.

A single species is known in Minnesota.

Type species Lecanactis lohata Eschw. loc. cit.

1. liBcanactis premnea (Ach.) Tuck. Proc. Amer. Acad. 12: 284. 1866.

Lecidea prfninea Ach. Lich, Univ. 173. LSIO.

Thallus a thin, continuous, smoothish or variously roughened, granulate or chinky
crust, widely and irregularly spread over the substratum, greenish, sea-green, or ashy

in col'or, sometimes surrounded by a blackening hypothallus; apothecia middle-

sized, 0.75 to 1.5 mm. in diameter, rounded or becoming flexuous, sessile, the disk

usually flat, black and commonly groenish-pruinose, the prominent exciple black and
persistent; hypothecium dark brown; hymenium pale or brownish; paraphysea
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simple or rarely branched, frequently enlarged and darkened toward the apex; asci

cylindrico-clavate or cyliTuIrical; spores fusiform-oblong and frequently curved,

4-celled, hyaline, 13 to 22 [i long, and S to 5 j-t wide.

Once collected along the northern boundary at Emo, Ontario. On cedars.

Elsewhere in North America in California, South Carolina, Ahibama, and Ohio,

Known also in Europe and Asia.

This was determined by T. lledlund as Lccanactis chloroconia Tuck., and the plant

was so recorded in the seventh preliminary report, Tuckerman reduced his plant

to a subspecies of the above species, but the spore measurements in uur plant seem to

connect it with the type rather than the subspecies.

Family GYALECTACEAE.

Like the last family, the present one is represented in our flora by a few very rare

species. The thrue genera to which Uiese beloug show some external resemblance

in the commonly un-eolate disk, the proper exciple, and the usually evanescent thal-

loid one. Indeed, Gyalccta and Secoliga are certainly closely related genera, as shown

both in the thallus and in the apothecial characters. However, the stronger, dark

proper exciple of Conotrema would seem to make its position in the family doubtful.

But though the exciple sometimes nearly closes the disk, we can not think that the

genus should be placed with the Pyrenulaceae. Yet it is readily admitted that the

family, Gyalectaceae, is not a very natural one and that the genera might perhaps

as well be parceled out to other families as is done by some authors.

The thallus is crustose in all of our plants, but minutely foliose forms occur else-

where. It is usually thin and granular and sometimes evanescent, so that the plants

appear much like closely related fungal Discomycetes. This is especially true in the

first two genera. The algal symbiont is at least commonly Cystococcus.

The first two genera are also closely related as to spore characters, but here again

Conotrema seems quite distinct.

The genus Urceolaria, which we have placed with the Physciaceae, is frequently

regarded as a member of the present family.

While the family should, on the whole, doubtless stand next beloW the Lecldeaceae,

the poorly developed and usually evanescent thalloid veil or exciple seems to indicate

a relationship with the Lecanoraceae. However, we must not lose sight of the fact

that some of the Lecideaceae also show some hint of a thalloid excii)le.

GYALECTAAch. Lich. Univ. 30, 151. pi Ij. 7-9. ISIO,-

The thallus, in the American forms at least, is crustose and without a distinct cortex.

The color is commonly sea green, varying toward greenish, ashy, or brownish. The

structure is usually thin or very thin and variously smooth, clunky, granulate, leprose,

or powdery, and frequently disappears. Some of the higher forms are said to possess

upper and lower cortices, but we have not examined species having such layers. The

algal symbionts arc forms of Cystococcus, or according to some observers Chroolepus.

The apothecia are commonly sessile and minute, though in a few species they may
reach middle size. They arc commonly more or less urceolate, and arc uniformly

surrounded by a sonKnvhat colored proper exciple. Rarely a variously imperfect

and more or less evanescent thalloid exciple surrounds the proper one. The hypothe-

cium and the hymenium are commonly pale, and the paraphyses are usually simple,

tbough comj)ound ones may be found in some of the species. The asci vary from

clavate to cylindrico-clavate. The spores are hyaline and 2-celled, though 4-celled

species have commonly been admitted to the genus, and Tuckerman admitted even

10-celled forms, which we place under Secoliga,

The relations of the genus are very uncertain. The presence of the thalloid exciple

in some species looks toward Lecanora; but such a structure also occurs in certain
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Lecideas, and indeed the present genus yeems much nearer to the closely related

Biatorina. Possibly we should do b(^tter to follow some authors and place our species

with the Biatorinas,

A single species has been met in the State. On wood and moss.

Type species Gyalecta epulotica Ach. loc. cit.

This is a Lecanora, and priority of paging would require that Gyalecta replace

Lecanora, But agahi, Parmelia Ach. would take j)recedence over both Gyalecta
and Lecanora, Again, it appears from work already done on typification of lichen

genera that both Lecanora and Parmelia will have to give way to earlier names, if we
follow rules of priority. This is but one example of the involved questions that arise

regarding the validity of lichen genera.

1. Gyalecta lutea (Dicks.) Tuck. Gen. Lich. RU. 1872. Figure 9.

Lichen luteus Dicks. PI. Crypt. Brit. 1: IL pL 2./. G, 1785.

Thallus a thin, smooth ish or minutely roughened crust, variously spread over the

substratum as a continuous or more or less broken layer, greenish and varying toward
ashy (the latter perhaps the more typical color when free algye are not scattered over

the surface), sometimes becoming very inconspicuous or disappearing; apothecia

minute (in ours at least), 0.2 to 0.4 mm. in diameter, vsessile, urceolate or becoming
flattish, the disk pale yellowish or fl(;sh-colored, the i)roper exciple commonly lighter

j^:

i

a
Fig. ^.—Gyalecta iMca. a, Several apothecia; 6, section of jiii apotlieciuiii, sliowing the exciple, the

hypathcduiiLj and the hymoniuin. a, Knlargod 6 dianiettTs; b, 90 diameters. From Reinkc.

colored and sometimes obscurely striate, a very thin thaJloid exciple also rarely to be
distinguished in sections; hypothecium ami hymenium pale, or the latter yellowish
above; paraphyses commonly simple, sometimes slightly thickened toward the
apex, asci cylindrico-clavate; spores fusiform-ellipsoid, 6 to 11 p. long and 3 to 4 /z

wide.

Collected on the islands belonging to the United States in Lake of the Woods, and at
Emo on the northern boundary. On wood and mosses.

Elsewhere in North America in New England, New York, Florida, Alabama,
Illinois, Iowa, Nebraska, Ontario, and Manitoba. Known also in all of the grand
divisions.

SECOLIGANorm. Nyt. Mag. Naturv. 7: 230. pi. 1. /. 9 6, 10 c, d; pi. 2 J. U a. 1853.

The thallus is essentially lik(^ that of the Gyalectas, crustose and without a distinct
cortex. In color and thickness, as well as in general appearance, the resemblance is

quite as great.

The apothecia are also commonly minute and sessile. They are usually more
or less concave or even urceolate, and the surrounding proper exciple is more or less

colored. The thalloid exciple is scarcely ever seen, if present at all, and was not ob-
8er\'ed in our species. The hypothecium and the hymenium are pale, or the latter

slightly colored above. The paraphyses were simple in the material examined, and
the asc-i were c^ylindrico-clavate. The spores are hyalhie and 4-celled, or in some of

the species they may pass from 4 to 10-celled or muriform conditions.
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The relationship of the present gonus ia quite as obscnre as that of Gyalecta, hut

after Gyalecta the genus is doubtless most closely related to Bilinibia.

Two species have been met in the State* On trees.

Type species Secoliga cupularls (Ehrh.) Norm. loc. cit.

KEY TO THE ftrECIES.
T

On trees; exciplc entire 1. S.fagicola,

On rocks; exciple radlately striate 2. S. cupularis,

1. Secoliga fagicola Hepp.; Koorb. Par. Lich. 112. 1865.

Thallus very thin and somewhat chinky or scaly-roughened, pale greenish or

becoming brownish, irregularly spread over the substratum as a continuous or more
9

or less broken layer, or sometimes disappearing; apothecia very minute, 0.15 to 0.3

nun. iu diameter, sessile, the disk commonly concave and flesh-colored, or becoming

rusty-red and blackening, the proper exciple entire and of the same color as the disk

(no evidence of a thalloid exciple seen); hypothecium and hymenium pale, or the

latter sometimes darker above; paraphyses slender and commonly simple; asci

clavate; spores fusiform or pointed-fusiform, 4 to 10-celledj 15 to 40 /( long and 3 to G /z

wide, 8 to 20 in each ascus. •

Collected along the shores of Snowbank Lake, On trees.

Elsewhere in North America in Massachusetts, Known also in Europe.

Gyalecta fagicola of the preliminary reports.

2, Secoliga cupularis (Ehrh.) Norm. Nyt. Mag. Naturv. 7: 230. pL Ij. 10 c. 1853.

Lichen cupularis Ehrh. Beitr. Naturk. 4: 45, 1789.

Thallus thin, somewhat scurfy or smoother and chinky, greenish ash-colored or

becoming darker, irregularly and widely spread over the substratum as a continuous

or more. or less broken layer; apothecia small or minute, 0.25 to 0.5 mm. in diameter,

adnate or rarely sessile, urceolatc or more open and shallower, the disk brick-red or

paler, the proper exciple whitish and radiately striate or becoming smooth; hymenium

and hypothecium pale; paraphyses distinct, simple and pale throughout; asci

cylindrical or cylindrico-clavate; spores ellipsoid, muriformly several-celled, 13 to

17 p. long and C to 9 jt wide, 8 in each ascus.

On shaded rocks at Pork Bay. Not previously reported from Minnesota.

Elsewhere in North America from several States bordering on the Atlantic. Known
also in Europe and New Zealand.

; CONOTREMATuck. Syn. Lich. N. E. 86. 1848.

Plate 3.

The crustose thallus is quite rudimentary in structure and w^ithout distinct layers.

There is, however, a greater or less development of superficial hyphie running for the

most" part in a horizontal direction and forming a protective and poorly pseudocortical

layer. The structure is mostly epiphloeodal, strictly crustose, thin, smooth or ftome-

w^hat roughened. Cystococcus is the algal symbiont. Hyphal rhizoids form the

attaching organs.

The apothecia are small and more or less immersed in the thallus and partly

hypophloeodal. However, the thallus partly disappears with age and the larger

apothecia appear to be sessile. There is a dark proper exciple and in the early develop-

ment, at least, this is surrounded by a thin thalloid one. The hypothecium and the

hymenium are pale. The asci are cylindrical. The spores are also cylindrical, many-

celled, and hyaline. The paraphyses are commonly branched toward the apex.

The genus is represented by a single species and its relationships are by no means

certain. The so-called apothecium is perhaps as nearly a perithecium. It is deeply
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urceokte, and the disk teiidH toward closed conditions like those encountered in the
perithecia of Vcrrucaria and allied genera. The presence of Cystococcus instead of

Chroolcpus looks toward the present family, to which the present genus is doubtless
more closely related. The spores are, however, quite different. -^ ^

The suigle species has been met once in the State. On trees.

Type species Conotrema urceolatum (Ach.) Tuck. loc. cit.

Explanation of Plate 3,—Fig. 1, a, an apotliecium; &, thallus, natural size. Fig. 2, an apothecium
and a portion of the thallus. Fig. 3, section of an apothecium; a, the hymcnium; 6, the hypothecium.
Fig. 4, a section of the thallus; a, the psoudoeorlex of entangled hyphue; b, the layer of algal cells and fungal
hyphte lielow. Fig. 5, paraphyses and an ascus. Fig, 6, free compound spores; a, the exosporium; b, the
cell iuniina. Fig. 1, natural size; fig. 2, enlarged ahout 20 diameters; figs. 3, 4, enlarged about 400 diame-
ters; figs. 5, 6, enlarged 050 diameters. From Schneider.

3notrema urceolatum (Ach.) Tuck. Syn. Lich

Lecidea urceolala Ach. Syn. Meth. Lich. 27, 1814.

Plate 3.

Thallus crustoso, thin, and smooth, or beconung somewhat chinky, scurfy, or

more or less diistinctly areolate, ashy-whitish, sometimes partly disappearing, a layer
of mostly horizontally interwoven hyphjB forming somewhat of a protective pseudo-
cortex, somewhat orbicular and 15 to 65 mm. across, or irregular " and more widely
spread over the substratum; apothecia small or subminute, 0.4 to 0.75 mm. in diam-
eter, partly hypophloeodal, but extending above the thin thallus and usually appear-
ing externally to bo adnate or sessile, deei)ly urceolate and commonly more or less

white-pruinose wdthin, the exciple proper, blackish, at first surrounded by a thin thab
loidonc; hypothecium and hymenium pale, or the latter sometimes darker above;
paraphyses more or lens branched toward the apex, there also slightly thickened
and darker; asci cylindrical; spores cylindrical, 100 to 160 ji long and 3 to 4.5 /i wide,
30to40-celled.

Collected at Ilibbing in the northern part of the State, by .Anna M. Kimbalb On
trees.

Throughout the eastern half of North America, in mountains toward the south.
Known also in South America and Europe.

m

Family LECIDEACEAE.
L

I

Unlike the lat^t two families, the present is one of the largest in our Minnesota
lichen flora, including many species and some of our best-known lichens. Notwith-
standing the large number of genera included, there is considerable similarity in
apothecial structure throughout. Indeed, taking only this apothecial structure into
account, the genera of the family w^ould seem to be closely related, exhibiting various
conditions in the evolution of a strong and persistent proper exciple. Doubtless
some members of the Patellariaceae are the fimgal ancestors of all the members of

the present Hchen family, but when we consider the great range of difference in the
spore characters in the Lecideaceae, including, indeed, the extremes in spore evo-
lution, viz, the simple hyaline spore and the brown muriform spore, we can only
suppose that the various genera must have arisen from quite different fungal ancestors.

The thallus is crustose in the family as limited in this volume, and varies from
inconspicuous and evanescent leprose or granular conditions to verrucose, areolate

"

or even subsquamulose states. The apothecia are commonly rounded, and are so
much alike in the different genera that one often can not be certain even of the genus
in the field. However, the darker apothecia, as a rule, belong to the genera having
the stronger exciples. Some suggestion of a thalloid exciple may be made out, out-
side the proper one, in a few species. The algal symbiont is Cystococcus, except
perhaps in some Biatorinas. ^

The family is closely related to the Baeomycetaceae, differing mainly in the
absence of a stipe, and also certain transitional forms with some showing of thalloid

exciple seem to look toward the Lecanoraceae. Finally, the genera having brown
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spores are doubtless pomcwhiil closely related with the Physeiaceae, especially

Biiellia with Kinodina and Rhizocarpon with rrceuluria.

BIATORELLA De Not. Giorn, Jiot. Ital. 2': 192. ISIG.

The thallua is crustose and commonly granulose, sometimes verrucose or eubareo-
late, and is on the whole much less developed than in Lecidea. Indeed , it is quite
commonly evanescent or so rudimentary as to appear only with the most careful

examination with lens or even in section with microscope. Of course there in no
cortex, nor can algal and medullary layers be distinguished. The thin and rudimen-
tary structure lies mainly ahoYc the substratum to which it is attached by hyphal
rhizoids. The algal cells seem to be Cystococcus.

The apothecia are commonly minute or at least small, though they may reach
middle size in one of our species. The exciple is of the lecideoid type, composed of

closely interwoven hypha^, and is frequently evanescent. It is usually light in color,

but may be darker and firm as in the higher members of Lecidea. The disk may
be flat or convex and in the latter condition frequently overgroAvs the exciple. The
exciple, however, may be persistent and raised somewhat above the border of the

disk. Both hyputhecium and hymenium vary from pale to brown. The spores are

minute and numerous in the asci, though in one species not represented in our flora

there are only 12 to 18 spores in each ascus. They are simple and are globular to

oblong or ellipsoid in form.

The present genus is closely related to Lecidea, though possibly nearer Bacidia
or Bilimbiaj as the minute and numerous spores may have arisen from a breaking uj>

of the long compound spores of members of these genera to form the minute and
more numerous ones of the present genus. Tuckerman has included in Lecidea and
Ileterothecium forms having minute and numerous spores. We do not encounter
these among our Minnesota species, but it is evident that they should all be brought
together into one genus, or possibly two closely related genera. Wehave also trans-

ferred Lecanora privigna to the present genus under the older synonym Biatorella

Sim p lex .

I-

The genus has four species and subspecies in Minnesota. On trees and rocks.

Type species Biatorella roussdlii (Dur. & Mont.) Do Not. loc. cit.

KEY TO THE SPECIPIS.

Spores spherical 1. B. moriformis.

Spores oblong-ellipsoid.

Apothecia pruinose 2a. B. .'^implex pruinosa,

Apothecia not pruinose.

Apothecia small or minute, adnate 2. B. simplex.

Apothecia middle-sized, loosely sessile or sub-

stipitate 3. B.daias.

1. Biatorella moriformis (Arh.) Th. Fr. Lich. Scand. 2: 401. 1874.

Arthonia moriformis Ach. Syn. Meth. Lich. 5. 1814.

Thallus composed of very minute granules, these commonly compacted into a
thin, smooth, or more or less leprose or chinky crust, sea-green or more commonly
whitish or rarely brownish, widely spread over the substratum or disappearing en-
tirely; apothecia small or minutej 0.2 to 4 mm. in diameter, adnate, flat to slightly

convex, pale brownish to brown and finally black; exciple evanescent or entirely

absent; hypothecium pale; hymenium pale throughout or brownish above; para-

physes commordy simple and somewhat enlarged and brownish above, somewhat
gelatinized and indistinct; asci clavate or ventricose; spores spherical, very minute,
1.5 to 2.5 /i in diameter, numerous in the asci.



06 CONTRIBUTIONS FROMTHi: NATIONAL HERBARIUM.

Collected at Warroad and Tower. On cedars. A rare lichen in the State and

alt^o for North America.

Known elsewhere in North America in Massachusetts and Washington, and at

Lake Manitoba and Lake Winnepegosis. Known also in Europe.

Biatora morlformis of the preliminary reports.

2. Biatorella simplex (Dav.) Br. & Rustr. Bot. Tidssk. 3: 241. 18C9.

Lichen simplex Dav. Trans. Linn. Soc. Lond. 2:283. pL 28. J. 2. 1794.

Thallus deficient and seldom seen; apothecia small or minutCj 0.2 to 0.8 mm. in

diameterjadnate, scattered or crow^ded into dense clumps, rounded or becoming vari-

ously irregular, the disk dark red or black, the thin exciple persistent, raised and black;

hypothecium cloudy or brownish; hyineaium pale; paraphyses slender, simple or

rarely branched, frequently somewhat thickened and brownish toward the ai)ex;

asci cylindrical or cylindrico-clavate; sporc^s oblong-ellipsoid, minute, 3 to 5 /i long

and 1 to L5 /.( wide, very numerous in the asci.

Found in the southern half of the State wherever limestone occurs and as far to the

northwest as Leaf Hills and Battle Lake. On limestones.

Widely distributed in the United States and as far north as Newfoundland. Known
in all of the grand divisions except South America.

Lecanora privigna is the synonym of the preliminary reports.

2a. Biatorella simplex pruinosa (J. E. Smith) Fink.

Lichen pruinosus J. E. Smith in Sowerby, Engl. Bot. 32: pi. 2244, 181L
Thallus thin and perhaps as deficient as in the last; apothecia more closely approssed

or even more or less immersed in the substratum, the disk more or less pruinose, be-

coming rather largerj reaching 1 millimeter or more in diameter, otherwise externally

and internally as the above.

SonieLimes considered a distinct species, but certainly connected by intermediate

forms with the B. simplex.

Occurring with the type and on the same substrata.

North American distribution about as of the last, but not found quite so far north.

Found also in Europe and Africa.

Lecanora privigna pruinosa of the preliminary reports.

3, Biatorella clavus (Lam. & DC.) Th. Fr. Lich. Scand. 2: 400. 1874.

PateUaria clavus Lam. & DC. Fl. Fr. ed. 3. 2: 348. 1805.

Thallus as in the last, but perhaps more commonly present though indistinct; apothe,

cia middle-sized or larger, 0.7 to 2 mm, in diameter, rather loosely sessile or substipi-

tate, scattered or tiomewhat clustered, rounded or becoming wavy or variously irregu-

lar, the disk dark red or black, concave or becoming flat or even Pomewhat convex,

the exciple thick, chinky and raised, or finally disappearing; hypothecium brown
or blackening; hymenium pale or brownish; paraphyses wimple or rarely branched,

scarcely so slender as in the last, commonly enlarged and brownish or bluish toward

the apex; asci cylindrico-clavate or ventricose; spores oblong-ellipsoid, minute, 4 to

6.5 /i long and 2 /i wide, thus on the whole larger than those of the last.

Sometimes considered a subspecies of the last, but ours seems ditrtinct enough, as

does all other material at hand.

The plant was collected on the sandstone at MacGregor, Iowa, and no doubt occurs

on the same rocks along the Mississippi River in Minnesota.

Elsewdiere in North America known from New England, West Virginia, Georgia,

Kansas, and California. Known also in Europe.
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LECIDEA Ach. Melli. Licli. xxx, 82. pi 2./. J, 2. 1803

Plate 4.

The thallus is crusto.se and variously granulose, verrucose, or aroolate. Lichens

with squamulose thalli have been a(hiiitted to the j^enus by many authors, but follow-

ing our disposition of the poorly defined group IJiatora, as admitted by Tuckerman,

we have separated (hese. There arc no definite layers of the thallusj except possibly

in a very few species having rather thick thalli, and even in these there is no definite

cortex. As is usual in such rudimentary thalli, hyphal rhizoids penetrate the sub-

stratum and serve as attaching organs. The algal symbionts are the common Cysto-

coccus. The thallus is frequently evanescent.

The apothecia are small, or rarely reach middle size. They are commonly adnate

or immersed, though sessile apothecia occur in some of the species. The disk varies

from pale to black and is flat or convex. The i>ro])er exciple and the hypothecium

vary from pale to dark browm in sections, the former often being black macroscopically.

The spores are simple, hyaline, and usually oblong or ellipsoid, though some species

have spores in part 2-celled.

The genus as above limited is closely related to Megalospora, and contains but a

small proportion of the species placed in it by some lichenists. Psora has been ex-

cluded because of difference in tliallus structure and Biatorina, Bilimbia, Bacidia,

and Biatorella because of diversity of spore structure. The Lecideas represent a dif-

ferent line of evolution and are doul>tless nearer the Megalosporas than are the Bilim-

bias and Bacidias.

Thirty-four species and subspecies have been found in the State. On trees, rocks,

earth, old wood, and mosses.

Type species Lecidea ligillaris Ach. loc. cit. This plant is our ^co^mm tigillarc

(Ach.) De Not. Thus it would seem that Lecidea must be replaced by another name
after the lichen genera have all been typified, and the substitute will probably be

Parmelia.

Explanation of Plate 4.—Fig. 1, plant. Fig. 2, apothecia and a portion of the thallus. Fig. 3, a sec-

tion of an apothficiiim and part of the thalhis; a, the hymenium; 6, the hypothecium; c, the algal layer.

Fig- 4, a section of the tliallus; a, the pseudocorlex of entangled hypha;; &, the algal layers; c, the

medullary layer. Fig. h, paraphyses and an ascus. Fig. fi, free spores. Fig. 7, algal cells. Fig. 1,

natural size, fig, 2, (MiLirj^ed about 10 tHanieters; figs. 3, 4, enlarged 425 diamelers; figs. 5, (i, 7, enlarged

G.'K) diameters. From Schneider.

KEY TO THE SPECIES,

Section I. Exci])le and hypothecium f^oftish and usually light-colored (Biatora)

Parasitic on other lichens, no thalluiH of its own distinguish-

able - 18. L. o:n/spora .

Not parasitic on otlior lichens.

Thallus sea-green to ashy.

Thallus areolate.

1. L. coardala.

Apothecia small or minute, disk pale flesh-

color to black

Apothecia larger; disk usually black 2, L. brujcriana

Thallus granular, or if areolate tardily so.

Thallus tardily areolate or subareolate.

Margin of the apothecium becoming flex-

uous; disk black and fiat 4. L. Jlexuosa,

Margin of the apothecium not flexuous.

Disk flattish to strongly convex, pale

l^rownish to black 10. L. turgidula.
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Disk fiat or rar<?Iy somewhat convex^
M

dark brown to black 11. L, panaeola.

Thallus granular, but never areolate or subareo-

late.

Thallus becoming clunky.

Disk flat or somewhat convex, pale to

reddiwh brown or black.- €). L. ynalahilis.

Bisk becoming; very convex, pale yel-

lowish to reddish brown or black... 7. L. vernalis.

Thallus not chinky.

Granules very minute; apothecia

black 5, L. vmckscens.

Granules larger.

Granules. large; apothecia middle-

sized, from flesh-color to oliva-

ceous and black 3. L. granulosa.

Granules middle-wized; apothecia

small, rusty-brown, passing

through sanguineous to black.. 8. L. sanguineoatra.

Thallus not usually sea-green nor ashy.

Thallus usually brown or brownish,

Thallus forming an inconspicuous, evanescent

crust; apothecia small or minute, pale flesh

color and darkening 9. L, carnnlcnta.

Thallus plainly granular, persistent,

Thallua often tardily subareolate; apothe-

cia small or minute, brown to black 13. L, rnynocarpoides,

Thallus never becoming subareolate.

Thallus thicker, greenish-olivaceous

to rusty-brown or darker; apothecia

email or minutej brown or brownish

black 12. L. uliginosa.

Thallus thinner; apothecia and spores

smaller than in the above.., 12a. L: uliginosa ful-

iginea.

Thallus greenish or yellowish.

Thallus granular^ tardily becoming chinky.

Apothecia commonly flat, or becoming
convex, very minute, pale yellowish to

brown or black 14. L. varians.

Apothecia commonly convex, twice as

large as in the last, brown or black 15. /.. quernea.

Thallus granular, not becoming chinky.

Apothecia olivaceous or black, minute... IG. L. flavidolivens

.

Apothecia pale lemon to brownish, small

or minute 17. /.. lucida.

Section II. Exciple and hypothecium horny, usually dark-colored (Eulecidea).

On rocks.

Thallus whitish or whitish ashy, be<;oming chinky
and areolate; apothecia immersed or adnate, reach-

ing middle size, black 24, L. speirea.

Thallus ashy, sea-green, or rarely olivaceous.

Thallus minutely scurfy-granular; apothecia min-
ute, black 26- L, cyrtidia.

p

J
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t

Thallus not i)lainly granular.

Thalluri becoming more or loss distinctly are-

olaLe.

Apothccia usually immersed.

ilypothecium pale 20. L. cyanea,

Hypothecium dark.

Thallus widely spread; apothecia

small 11). L. lapicida,<^

Thallus usually covering quite

limited rounded or irregular

areas; apothecia middle-sized. 23. L. lactea.

Apothccia not usually immersed.

Apothecia adnatc or somewhat im-

mersed, commonly somewhat

pruinose 25. L, alhocaerulcsccns,

Apothecia sessile or adnate, rarely

somewhat pruinose 27. L. platycarpa,

Thallus becoming chinky but not areolate,

rarely subareolate.

Ilypothecium pale; apothecia small,

blackish, rarely pruinose 21. L. lUhophila.

Ilypothecium dark.

Disk flatj with persistent exciple,

black 22. L. contigua.

Disk convex, exciple disappearing.. 22a. L. contigua con-

vexella

On trees or old wood (rarely on rocks),

Thallus rather thick, rough and' verrucose; apothecia

middle-sized, adnate, very black 29. L, melanchcima.

Thallus thinner, smooth or becoming areolate or ver-

rucose.

Thallus pale yellowish, verrucose. 28a. L. enteroleuca theio

placa.

Thallus sea-green, ashy, or whitish.

Thallus becoming chinky, areolate, or ver-

rucose.

Thallus becoming chinky or areolate 28. L, enteroleuca.

Thallus becoming verrucose or verru-

coae-areolate,

Thallus rather thick at first but often

disappearing 2Hd. L. rnterokuca pilu

luris.

Thallus at first thin, becoming

thicker 28b. L. enteroleuca achris

la.

Thallus not usually becoming areolate or

verrucose.

Thallus thin and smoothish, variegated

by black lines. 28c. L. enteroleuca fla

vida.

Thallus thin and smoothish, not varie-

gated by black lines 28e. L, enteroleuca am
higua.

_L.

« See also 19a. i. lapicida oxydata
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1. Lecidea coarctata (J. E. Smith) Nyl. Act. Soc. Linn. Bord. 21: 358. 1856.
lichen coardatus J. E. Smith in Sowerby, Engl. Bot. 8r j)l 534, 1799.

Thalhis composed of minute, scattered or clustered, rounded, angular or minutely
and irregularly crenate, sea-green, brownish, or more commonly ashy, sometimes squa-
maceous areoles 0.3 to 0.5 mm. in diameter, sometimes even passing into an areolate or

eubcontinuousandchinky crust; apothecia udnate, minute or small, 0.2 to 0.4 mm. in

diameter, the disk commonly concave or flat and frequently difform, from pale flesh-

color to black, sometimes having more or less of a tludloid exciple, or more commonly
this disappearing and the structure becoming truly biatoroid; hypothecium pale to
brownish; liymenlum pale to yellowish or l^rownish; paraphyses slender, frequently
branched, commonly thickened and darker toward the apex ; asci clavate; spores ellip-

soid or ovoid, Vi to 23 it long and 7 to 10 /; wide.

On account of the sometimes present thalloid exciple the i)lant has often been
referred to Lccanora, but its afSnities on tln^ wliole are rather with the present genus.
The ])Iarit is quite variable.

Collected at such remotely separate localities as I^eaver Bay and Mankato and no
doubt widely distributed in the State. On sandstone and igneous rocks. The i)lanta

from Mankato show the thalloid accessory exciple fairly well.

The plant is widely distributed in North j\merica. Known in all of the grand
divisions except Australia.

Btalora coarctata of the i>reliminary reports,

t

2. Lecidea brujeriana (Schaer.) Leight. Brit. Lich. 28L 1871.

Lecanora coarctata brujeriana Schaer. Enum. Lich. Eur. 77. 1850.

Thalhis composed of minute verrucoc or granules or sometimes of larger areoles,

scattered or clustered in a continuous or areolate crust, this quite thick and
prominent or thin and finally disappearing, the color much as in the last, the struc-
ture on the whole coarser; apothecia adnate, becoming larger than in the last and
in some forms here admitted even reaching 1 millimeter in diameter, concave, flat or
convex, frecpuMitly clustered, the disk usually black, frequently bordered by a
stout biatoroid exciple of the same color, but never with a thalloid exciple;
hypothecium and hymenium more or less brownish; paraphyses simple or branched,
enlarged and dark toward the tips; asci clavate, the apical wall thickened; spores
ovoid-ellipsoid, 12 to 21 jx long and G to 10 /i Avide. Regarded by Tuckerman as a
subspecies of the last, but quite distinct.

Our plant as reported from Taylors Falls .seems nearer the last, nor is our material
from the only other known Minnesota locality, Mankato, as well defined as the rather
smaller plant collected at La Crosse, Wisconsin, by L, 11 . Pammel. Both the last and
all the Minnesota material on sandstone.

Tuckerman reports the species from sandstone in South C aroiina. Known also in
Europe.

- I

Biatora coarctata brujeriana of the i>reliminary reports.

3. I^ecidea granulosa (Iloffm.) Ach. Meth. Lich. G5. 1803. Plate 5, A
Verrucaria granulosa Iloffm. Descr. PL Crypt, 2: 21. pi. SO,/, S, 1794.

ThalluB composed of hemispherical or irregular and sublobate, commonly densely
aggregated and subimbricate, ashy or sea-green smooth granules, these 0.2 to 0.5
mm. in diameter, frequently bursting into greenish sorediate heaps, for the most part
widely spread over the substratum with clusters of apothecia here and there; the whole
structure verrucose and, in the better developed conditions, more or less of a pseudo-
cortex of gelatinized hypha^ to be made out above, the thallus being thus more highly
developed than in any other of our members of the genus; apothecia reaching middle
size, 0.;5 to 1.5 or even 2 mm. in diameter, adnate, from flesh-colored to olivaceous and
black, with an elevated and frequently lighter-colored margin, this commonly dis-
a]>]jearing, leaving the disk convex and the apothecia as a whole irregular and fre-



Conlr. Nat. Herb,, Vol. 14, Plate 5.

A. LECIDEA granulosa iHOFFM.i ACH.

B. Bacidia rubella 'HoFFM.i Mass.
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quently conglomerate; hypothecium pale brown; hymcnium pale brownish or darker

above; paraphyses rarely branched or enlarged toward the apex, frequently more or

less gelatinized and coherent; asci cylindrico-clavate; spores ovoid-ellipsoid, 9 to 16 /i

long and 4.5 to 7 /x wMde,

The plant has been collected only on Blueberry Island in Lake of the Woods, at

Koochiching and at Grand J^farais, but douljtless occurs in southern Minnesota ae it

has been collected at McGrcggor, in Iowa, a t^hort distance from the Minnesota line.

On earth and on cedars in swam[>s.

Widely distributed in the northern United States, especially in mountains, and

northward to arctic America. Known also in Europe.

Biatora granulosa of the preliminary reports.

Explanation of Plate 5.-A. Plants of Lecidea granulo-m on earth, showing the conspicuous apothecla

auu the graniilosc thallus, B, Plants of Bacidia rubella on smooth bark, showing the apothecia. A and B

ejjicigcd about IJ diameters.

4, Lecidea flexuosa (Fr.) NyL Act, Soc. Linn. Bord, 21: 356. 1S5G,

Biatora Jlexuosa Fr. Yet. Akad. Ilandl, 1822: 267. 1822.

Thallus composed of rather flattened or rugose granules, these smaller than those

of the last, scattered or clustered and not infrequently forming an areolate crust, spread-

ing widely over the substratum, sea-green varying to ashy, sometimes bursting into

sorediate heaps; apothecia adnate, small or minute, 0.2 to 0.4 mm. in diameter, the

thin livid or darker margin becoming very flexuous, the disk bla<-k and flat; hypothe-

cium brown or brownish, the exciple commonly darker in section; hymenium pale

brownish; paraj>hyBes commonly simple, but somewhat gelatinized and indistinct in

the material examined; asci cylindrico-clavate; spores oblong-ellipsoid, 7 tolO/i long

and 3 too /( wide.

Collected at Granite Falls and at Harding, the material from the latter place being

especially fine. On old wood.

Throughout the eastern United States and northward to Newfoundland. Known

also in Europe and Africa.

Biatora Jlexuosa of the preliminary reports.

5, Lecidea viridescens (Schrad,) Ach. Meth. Lich. 62. 1803.

Lichen viridescens Schrad. Spic, Fl. Germ. 88. 1794.

Thallus composed of very minute, smooth or deliquescent and powdery granules,

these 0.1 to 0.2 mm. in diameter and frequently widely spread over the substratum in

a thin layer, ashy to greenish; apothecia frequently clustered and conglomerate,

adnate, in ours small or minute, 0.2 to 0.4 mm. in diameter; margin of exciple of same

color as in tlie last, but thinner and disappearing early as the black disk becomes con-

vex; hypothecium pale brownish or brown; hymenium brownish or purplish; para-

physes rarely branched, thickened and darker toward the apex; asci clavate; spores

oblong or ovoid, 9 to 13 /i long and 4 to 5.5 /t wide.

Collected in the Misquah Hills and at Bemidji. On old wood. Doubtless to be

found at other places in the northern portion of the State*

Known elsewhere in North America in New Jersey, New England, Alaska, and on

Cape Breton Island. Found also in Europe,

Biatora viridescens of the preliminary reports.

6, Lecidea mutabiUs Fee, Mem. Mus. Hist. Nat. Strasb. 2^; 105. 1835.

Thallus composed of small, closely contiguous granules, usually running together

into a continuous and more or less chinky ashy-gray crust, in ours rather thin and

covering somewhat rounded areas of substratum from 10 to 35 mm. in diameter, the

chinky crust possibly sometimes becoming subareolate; apothecia small, or in ours

evqn Biinute, 0.2 to 0.5 mm. in diameter^ adnate^ the disk flat or becoming convex,
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pale to reddish brown, or in ours black, the thin exciple soon disappearing; hypothe-
cium pale or yellowish; hymenium pale; paraphyses simple or rarely branched,
seldom thickened or much darkened toward the apex; asci clavate or cylindrico-
clavate; spores ovoid-ellipsoid, 13 to IG /« long and 7 to 9 /£ wide.

The plant referred to this species was collected at Warroad. On trees.

Elsewhere known in the United States from the extreme southern States. It con-
tinues southward through Mexico into South America. Known also in Europe and
Africa.

Biatora mulahilis of the preliminary reports.

7. Lecidea vernalis (L.) Ach. Meth. Lich. (j8. 1803.

Lichen vernalis L. Syst. Nat. ed. 12. 234. 17(SS.

Thallus composed of very minute, scattered or contiguous, ashy to sea-green,
irregular or hemispherical granules, these about 0.1 to 0.2 mm. in diameter,
monly widely spread over the substratum as a more or less continuous layer, or when
on wood sometimes becoming compacted into a smoother, less granular, chinky crust,

usually quite thin; apothecia adnat'e, small, commonly 0.15 to 0.85 mm. in diameter,'

becoming very convex and the exciple disappearing, often clustered and even con-
glomerate, the disk from pale yellowish to reddish brown and even blackening; hypo-
thecium pale brownish to brown; hymenium pale brownish; paraphyses simple or

branched toward the apex, pale or biownish-tinged, the apex sometimes thickened;
asci clavate; spores oblong-ellipsoid, 12 to 17 jx long and 4 to 6 /i wide, sometimes
2-celled.

Generally distributed over the northern portion of the State. On mosses, especially
at the bases of trees, and also rarely on wood.

w

Distributed throughout the northern United States and northward to arctic America.
Known in all of the grand divisions.

Biatora vernalis of the preliminary reports.

8. Lecidea sanguineoatra (Wulf.) Ach. Meth. Lich. 50. 1803.

Lichen sanguineoaler Wulf. in Jacq. Coll. Bot. 3: 11(5. 1789.

Thallus composed of commonly cl(»sely aggregated and even heaped, sea-green or
ashy-gray, irregular or subhemispherical granules, these somewhat larger than those
of the last, 0.1 to 3.5 mm. in diameter, and like the last widely spread over the
substratum, but forming a somewhat thicker layer, never becoming smooth and
chinky or subareolate; apothecia adnate, somewhat larger than in the last; 0.20 to

1 mm. in diameter, flattish to strongly convex, the margin disappearing in the latter

condition, the disk dark rusty- brown passing through sanguineous to black with age,
scarcely so much inclined to the strongly convex condition as in the last, the apothecia
also not as much inclined toward the clustered condition; hypothecium brown;
hymenium pale brownish; paraphyses 8im])Ie or branched toward the apex, there
commonly thickened and brownish; asci clavate or cylindrico-clavate; spores ellip-
soid, varying toward fusiform, the 2-celled condition of the last not seen, 9 to 18 /t

long and 3.5 to 5.5 jt wide.

Sometimes considered a subspecies of the last, but ours at least seems distinct.
Distribution and habitats in Minnesota th(? same as of the last.

To be looked for in all portions of the Uniled States and northward at least to New-
foundland and Alaska, thus on the whole somewhat more southern in its distribution
than the last. Known also in Europe, Asia, and Africa.

Biatora sanguineoatra of the preliminary reports.
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9. Lecidea carnulenta (Tuck.) Fink.

Biatora carnulenta Tuck. Proc. Amer. Acad. 12: 179. 1877.

Thallus rudimentary or entirely disapi)cariiig; when present consisting of a very

thin and usually scattered crust, this commonly sea-green to browni.sh in color and

BO inconspicuous as to api>car ordy under a lens; apothecia small or minute, 0.2 to

0.6 mm. in diameter, flattish to convex, the disk pale flesh-colored and darkening,

the exciple darker or disappearingj the disk sometimes faintly pruinose; hypothecium

pale to pale-browni?h; hymenium of the same color or darker above; paraphyses

slender, simple or branched, sometimes enlarged and brownish toward the apex;

asci clavate; spores ovoid-ellip^oid, 7 to 12 /e long and 3 to 5.5 /.'. wide.

Ours on the whole seems somewhat better developed than Tuckerman's plant and

ai)pears to have the apothecia rather darker externally and internally.

A single collection was made at Warroad. On dead w^ood. The plant has been

collected in northern Iowa and no doubt exists in other portions of Minnesota, but it

is scarcely noticeable except under a lens and is usually overlooked,

A North American lichen, previously known from NewEngland, NewYork, Illinois,

and Iowa.

Biatora carnulenta of the preliminary reports.

10. Lecidea turgidula Fr. Sched. Grit. Lich. Exsicc. Suec. 1: 10. 1827.

Thallus composed of minute, commonly more or less scattered, whitish to sea-green,

irregular and commonly inconspicuous granules, these running together into a Hub-

continuous or subareolate and very thin crust or sometimes entirely disappearing;

apothecia small to minute, 0.2 to 0.8 mm. in diameter, flattish to strongly convex,

the exciple commonly absent, the disk from pale brownish to black, sometimes more

or less white-pruinose; hypothecium brown; hymenium pale brownit-h; paraphyses

simple or branched, slightly enlarged and brownish toward the apex; asci clavate;

spores oblong to ellipsoid, 6 to 12 ji long and 3 to 5.5 p. wide.

Distributed throughout the northern portion of the State, apparently more common

westward. On dead wood. Our Minnesota forms of the last two above seem very

closely related, but both exist in the State, sometimes confusingly similar. Through-

out nurthcrn United States and northward to arctic America. " Known also in Europe

and Asia.

Biatora turgidula of the preliminary reports.

11. Lecidea panaeola Ach. Lich. Univ. 201. 1810.

Thallus composed of minute, somewhat raised and irregular, scattered or contiguous,

ashy-gray granules, these frequently running together into a verrucose or areolate crust

of moderate thickness and often widely spread over the substratum, the ureoles or

verrucae 0.15 to 0.3 mm. in diameter; apothecia rather small, 0.3 to 1 mm. in diameter,

adnate or somewhat immersed, dark brown to black, almost constantly the latter in

oursj the exciple of the same color in ours, the disk flat or rarely somewhat convex;

hypothecium pale or pale brownish; hymenium pale below and darkened above;

paraphyses simple or rarely branched, frequently somew^hat colored and thickened

toward the apex; asci clavate; spores oblong-ellipsoid, 11 to 16 ji long and 6 to 8.5 ;^

wide.

Biatora leucophaca is the synonym under which the plant ^vas recorded in the pre-

liminary survey, where also a subspecies was recorded from Grand Portage, which

evidently belongs elsewhere, though indeterminable from the material at hand. The

spores are rather large in our plant and the apothecia internally and externally inclined

to darker conditions.

7920—10 6
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Distributed throughout tbo iiorthorn portion of the Stato. On rocks.

Previously reported from arctic America. Known also in Europe and NewZealand.

12. Lecidea uliginosa (Schrad.) Ach. Meth. Lich. 43. 1803.

Lichen uUginosus Schrad. Spic. UI. Germ. 88. 1794.

Thallus composed of scattered, clustered or even more or less heaped, irref^ular and
very minute, greenish-olivaceous to rusty brown or even blackish, somewhat raised

granules, the^e forming a widely scattered, freqilently subleprose, eubcontinuous or

scattered crust; apothecia small or minute, 0.2 to 0.35 mm. in diameter, closely

appressed or rarely more or less immersed, often clustered, brown or brownish black,

the disk flat or rarely somewhat convex, the exciple thin, raised and lighter-colored,

but becoming black and disappearing; hypothecium light or darker brown; hyme-
nium yellowish or brownish; paraphyses simple or branched, slender, usually enlarged

and brownish toward the apex; asci long-clavate; spores ovoid-clHpsoid, 8 to 15 fi

long and 1.5 to 8 [i wide.

Distributed throughout the northern portion of the State and also collected as far

south as Mankato and NewUlm. On earth and old wood.
Widely distributed in North America. Known also in Europe and Asia.

Bialora uliginosa of the preliminary reports.

12a. Lecidea uliginosa fuliginea (Ach.) Leight. Lich, Fl. Great Brit. ed. 3. 274. 1879.

Lecidea fuliginea Ac^h . Syn. Lich. 35. 1814.

Thallus on the whole rather less develo])ed and the apothecia smaller; sj)ores G to

9 ft long and 3.5 to 5 /i wide. The species is quite variable, and some half dozeji sub-

species are recognized in Europe.

»

Collected once in the State, at Beaudette. On an old Polyporus. Listed in the

seventh preliminary report as a distinct species.

Not found reported from other portions of the Western Hemisphere, though no doubt
to be looked for with the species. Well known in Europe and found also in Asia.

-t

13. Lecidea myriocarpoides NyL Flora 48: 355. 1S65.

Thallus composed of minute, irregular, and somewhat flattened or mure rarely hemi-
Bpherical, olivaceous-brown granules, 1.5 to 3 mm. in diameter, forming a continuous,

usually rather thin, subleprose or rarely even subareolate, widespread crust, this

liable to become scattered or obsolete; apothecia small or minute, 0.15 to 0.4 mm. in

diameter, adnate, dark brown to black, flat or becoming convex and turgid, and the
thin black exciple disappearing; hypothecium brown or blackish brown; hymenium
pale, brownish or bluish; paraphyses somewhat gelatinized, simple or rather rarely

branched, sometimes enlarged and darker toward the apex; asci clavate; spores ellip-

soid, (i to 9 /( long and 2.5 to 4 ;c wide.

Generally distributed over the State. On dead wood, especially fences, and also

on rocks. Dr. T. Ilcdlund has referred our rock specimens to Lecidea syhicola PI0L&
but ours are all alike so far as we can determine. Possibly the older name should
be adopted, but we await further studies.

From Minnesota and Iowa eastward throughout the eastern United States. Known
also in Europe.

Biatora myriocarpoides of the preliminary reports.

aCf. Ilcdlund, Bih. Svensk. Vet. Akad. HandL II IS'a^^: 72. 1892.

bLich. Sil. Exsicc. no. 171. 1829. Cf. Koerb. Syst. Lich. 254. 1855.
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14, Lecidea varians Aoh. Syn. M(^tli. Lich. 3S. 1814. Ftotiue 10.

Thallus composed of very minute, irregular, raised or more or less flattened, pale

yellowish or greenish granules, thewe running together to form a continuous, com-

monly thin, smooth or more or less grannlate-rugose and often chinky crust, this more

commonly somewhat orbicular and 7 to 20 mm. in diameter, usually hordered and

sometimes decussate by black linos (the so-called hypothalhif=^); apothecia adnate,

very minute, 0.12 to 0.25 mm. in diameter, commonly flat, with a thin exciple, wliich

soon disappears, the apothecia then becoming convex, often clustered and conglome-

rate, from pale yellowish varying to brown and finally black, said to be rarely white-

pruinose; hypothecium pale or yellowish; hymenium pale below and frequently

brownii^h or pale blue-violet above; parapbyses simple, the apex commonly enlarged

and partaking of the color of the upper hymenium; asci clavate; spores ovoid-ellip-

soid, 7 to 15 ^ long and 5 to 7.5 // wide.

Generally distributed over th« State, but easily overlooked. On trees and old

wood. A very variable plant.

Generally diffused over North America. Known also in Euro])e and Africa.

Bialora varians of the preliminary reports.

Fig. \0—Lecidea varians, showing at the ri^ht a sectioit of the nulimeiilary thallus and al the

left a section of a portion of an apotheciuin. a, The hymenium; 6, c, the hypothocium; d, the

algal layer below the apothecium. Enhirged ;UH) dianieter^s. From Schneider.

16. Lecidea quernea (Dicks.) Arh. Metli. hich. (52. 1S03.

Lichen querneus Dicks. PL Crypt. Brit. 1: 9. pi 2. J. 3. 1785.

Thallus composed of small, usually more or less scattered, greenish, yellowish, or

brownish granules, sometimes running together t o form a thin, chinky cnist, more or less

widely spread over the substratum; apothecia adnate or hnmersed, small or minute, 0.3

to 1 mm. in diameter, commonly convex and becoming irregular in form, brown to black

in color or slightly whitiA-pruinose in some of ours, the exciple evanescent; hypo-

thecium pale or brownish; hymenium pale; j^araphyscs more or less gelatinized and

coherent-indistinct; asci clavate or cyUndiico-clavate; spores ovoid-ellipsoid, G to

11 /i long and 4 to 7 /( wide.

Collected along the northern boundary at Warroad and at Rainy Lake City. On

dead wood.

Elsewhere in North America in (California. Known also in Europe.

Bialora quernea of the i)reliminary reports.
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16. Lecidea flavidolivens (Tuck.) Fink.

Biatora fiavidolivens Tuck. Syn. N. A. Lich. 2:28. 1888.

Thallut^ composed of minute, irregular, and usually crowded and heaped, greenish to

yellowish brown granulea, these forming a commonly widespread continuous or some-
what ^scattered crunt; apothecia minute, olivaceous to black in ours, 0.2 to 0.3 mm. in

diameter, adnato or immersed, flat, with a pale; exciple, or becoming convex and the

exciple di.^appearing; hypothecium brownish or brown; hymenium pale or pale

bluLsh; paraphy.ses simple, but more or Icfss gelatinized and coherent; asci broadly
clavalc; spores simple or rarely 2-celled, 7 to 14 ft long and 3 to 4 /( wide.

Collected at Warroad. On a cedar etum]) in a swamp. The plant so reported from
Rat Lake Bcems nearer the next. Tuckerman^ei plant had not the black apnihecia

and its Rporen are somewhat larger.

A North American lichen, elsewhere only known at New Bedford, JlassachuBctts.

Biatora Jlavidolivens of the preliminary reports.

17. Lecidea lucida Ach. Meth. Lich. 74. 1803.

Lichen lucidus Ach. Lich. Suec. 39. 1798.

Thallus compoHcd of minute granules commonly breaking up into a fine, powdery
cruril, this usually widely spn^ad over the substratum as a greenish yellow, con-

tinuous or more or less scattered, ralher Ihin layer, or rarely more or less collcff ed into

little heaps; apothecia adnate, small to minute, 0.15 to 0.35 mm. in diameter, more
or less convex, pale or darker lemon-color, passing intobrow^nit^h, sometimes clustered

or conglomerate, the exciple evanescent; hypothecium and hymenium ])alo yellow-

ish; paraphyses commotdy sim])le, but somewhat gelatinized, coherent and indistinct;

asci clavate; spores oblong-ovoid, 4 to 7 /i long and 2 to 3 /i wide.

Widely distributed in northern Miniu^sota. On shaded rocks.

Elsewhere in North America known from New York, Massachusetts, and arctic

America. Found also in Europe.

Biatora lucida of the preliminary reports.

18. Lecidea oxyspora (Tul.) NyL Act. Soc. Linn. Bord. 21 : 39L 1856.

Abrothallm ort/sporus Tub Ann. Set. Nat. Bot. itL 17: 116. pL 16. f, 27. 1852.

Thallus evanescent or not distinguishable from that of the host, the latter deformed
by the paraHiteand pa?=sing into small tufts of irregular or cucuUate lobules; apothecia

minute, 0. 15 to 0.3 mm. in diameter, flattish or slightly convex, more or less immersed
r

in the deformed thallus of the host, pale brown to black, without exciple; hyj)othe-

cium pale brownish to brown; hymenium pale throughout or browni.sh above;
parajihyaes usually simple, commonly enlarged and brownish toward the apex; asci

clavate; spores ellipsoid to fusiform, 15 to 20 ji long and 5 to 7.5 /t wide.

Generally distributed throughout the northern portion of the State. On Parmelias

and especially common on P. horreri on cedars in swamps.
Known elsewhere in North America from New England, Canada, and Ontario.

Found in all of the grand divisions except Africa.

Biatora oxfjspora of the preliminary reports.

19. Lecidea lapicida Fr. Lich. Eur. 30fi. 1831.

Thallus more or less roughened, verrucope to areolate, sea-green or becoming more
or less ash-colored, the areoles or verrucas about 0.5 to 1.75 mm. across, irregularly .and

often quite widely spread over the substratum as a rather thin crust; apothecia small,

0-3 to 1 mm. in diameter (said to become middle-sized), adnate or more or less im-
mersed, sometimes clustered, the disk black and commonly fiat, but frequently

becoming convex and irregular, the exciple black and raised or finally disappearing;

hypothecium usually dark brown; hymenium pale or more or less bluish below and
darker above; paraphyses simple or rarely branched toward the commonly enlarged

and darker apex; asci clavate; spores short ellipsoid, 8 to 12 /^ long and 4 to 7 /^ wide.

Collected in the northern part of the State at Emo, at Rainy Lake City, and in the

Misquah Hills. On rocks.
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Elsewhere in North Amcrka in California and several luralities in British America,

extending northward to arctic America. Known al^o in Eurojx^ and New Zealand.

19a. Lecidea lapicida oxydata Tuck. Syn, N. A. Lich. 2: 70. 1888.

Thallus becoming rust-red.

The plant was collected at Grand Portage. On rocks.

Elsewhere in North America in California. Known also in Europe.

20. Lecidea cyanea (Ach.) Th. Fr. Lich. Scaud, 2:489. 1874.

Lecidea lapicida cyanea Ach. Meth. Lich. 38. 1803.

Thallus more or less roughened, chinky-areolate, sea-green, varying toward ashy,

occurring in rounded areas or more w^idely and irregularly spread over the substratum,

the verrucas about 0.5 to 1.25 mm. across; apothecia often reaching middle size, in

ours only 0.3 to O.G mm. in diameter, adnate and more commonly immersed, the disk

black and flat, the exciple black and perriislent; hypothecium pale or finally pale

browni:^h; hymenium pale; paraphysea simple or rarely branched, commonly en-

larged and darker toward the apex; asci clavate; spores ellipsoid, 8 to 12 /t long and

4 to 7 }i wide.

Collected at Pipestone; not previously reported from Minnesota. On pipestone.

Elsewhere in North America from New England, Florida, Nebraska, South Dakota,

Oregon, California, and throughout British America. Known also in Europe and

South America.

Lecidea tessellala of Tuckerman's Synopsis.

21. Lecidea lithophila Ach. Syn. Meth. Lich. 14. 1814.

Lecidea lapicida lithophila Ach. Lich. Univ. IGO. 1810.

Thallus at first smoothish, but becoming more or less cliinky, ashy or sea-green,

sometimes disappearing, ours suborbicular or more or less irregularly spread over the

substratum, the more regular thalli 30 to 50 mm. in diameter; apothecia small to

minute in ours, 0.25 to 0.9 mm. in diameter, sometimes clustered and more or less

angular, the disk black or blackish brown, commonly flat or only slightly convex,

rarely somewhat pruinose, the exciple lighter-colored and seldom disappearing;

hypothecium pale and finally pale brownish; hymenium pah) throughout or darker

above; paraphyses Pimple or rarely branched, somewhat coherent, frequently en-

larged and darker toward the apex; asci clavate; spores oblong-ellipsoid, 11 to L5 /!

long and G to 7 /( wide.

Collected on rocks at Grand Portage. Not previously reported from Minnesota.

Not known elsewhere in North America. Well known in iMirope, and found also

in Asia.

22. Lecidea contigua Fr. Sched. Crit. Lich. Exsicc. Suec. 13:14. 1827.

Thallus more or less roughened, becoming somewhat chinky and finally subareo-

late, sea-green, and finally more or less ashy, irregularly spread over the substratum,

sometimes thin and somewhat scattered; apothecia small to middle-sized, 0.5 to 1.5

mm. in diameter, from more or less immersed becoming adnate and subsessile, the

disk black and flat or finally convex, the exciple rather thin, black, and persistent;

hypothecium dark brown; hymenium pale or brownish; paraphyses simple or not

rarely branched, commonly thickened and brownish tow^ard the apex; asci clavate

or narrowly clavate; spores ovoid-ellipsoid, 10 to 16 /i long and 5 to 7 /i wide.

Collected on Graiid Tortage Island. On rocks.

Found in New England, New York, Pennsylvania, and Florida, and in various

portions of British America. Known in all of the grand divisions.

Lecidea crustulata of the preliminary reports. The two names sometimes occur in

the same list of lichen species, and they may yet prove to represent two distinct

species.
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22a. Lecidea contigua convexella (Wainio) Fink.

Lecidea cruslulala convexella Wainio, Act. Soc. Faun. Flor. Fcnn. 10: 74. 1883.

Form with apotheoia rommoTily bccomin^^^ convox and the exciplo disappearing.

Collected at Grand Marais and not previouKly reported from Minnesota. On rocks.

Not known eLewhere in North America. Found also in Europe.

23. Lecidea lactea (Fhu.) Schaer. Lich. Ilelv. Spic, 3: 127. 1828.

Lecidea pelraea lactea Flot. Flora 2: G92. 1828,

Thallu8 ashy, varying toward whitish or ?ea-greGn, of moderate thickness, at first

smooth, but becoming more or loss roughened and chinky or areolate, suborbicular or

yomowhat irregular, commonly 35 to 75 mm. acros^s, forming a continuous layer and
sometimes becoming thicker in ours; apothecia small to middle-sized or larger, 0.4

to 2.5 mm. in diameter, immersed or rarely becoming adnate, the disk black and
commonly flat, the exciple thin and frequently di.^appearing; hy]>othecium brown
or l>rownish; hymenium pale or pale browni:-h below and somewhat darker above;
paraphysea commonly simple, frequently more or less coherent, sometimes enlarged
and darker above; asci clavate or cylindri(^o-clavate; spores ellipsoid, 9 to 14 /( long
and 4 to 6 // wide.

Collected at several localities on the north shore of Lake Superior. On rocks.

Apparently not reported elsewhere in North America. Known in all of the grand
divisions.

24. Lecidea speirea Ach. Meth. Lich. 52. ISO,']. Plate G, A.
Lichen speireas Ach. Lich. Suec. 59. 1798.

Thallus white, or whitisli-ashy and sometimes mealy, smoothish and chinky or

becoming areolate or sul)areolate, scarcely as thick as lliat of the last above, usu-
ally in smaller patches than in the last and commonly irregular, about 15 to 50 mm.
across, sometimes becoming rougher; apothecia small in ours, but said to reach more
than middle size, immersed or becoming adnate, the disk black and commonly flat,

but sometimes finally convex, the exciple black or whitish-pruinose, frequently dis-

appearing; hyi)othecium brown or dark l>nHV'n; hymenium commonly pale below and
darker above; paraphyses commonly simple, freqtiently more or less coherent, com-
monly enlarged and darker toward the apex; asci clavate; spores ellipsoid, 9 to 14/1
long and 5 to 8 tt Avide.

Collected with the last along the north shore of Lake Superior, where the two occur
on the rocks, usually from the water line back not more than 5 meters.

Known in New England and from the north shore of Lake Superior in Ontario.
Found also in Europe and Africa.

Explanation oi-^ Tlate iJ.— A, T'Lints of Lecidea spvirea on rocks, showing the thallus and the
apothecia. B, Plants of Lecidea albocacrulcsceus on rouks, showing the cmstoso thaUus and tho apothecia.
A enlarged IJ diauietors; IJ natural size,

25. Lecidea albocaerulescens (Wulf.) Sohaer, Lich. Helv. Spic. 3: 142. 1828.

Plate C, B.
Lichen alhocaeruleRvens Wulf. in Jaeq. ColL J5ot. 2; IS-I. j>L 15. f. 1. 17SS.

Thallus commonly thinner than those of the last two, rather ismoothiah, more or
less chinky and sometime.s becoming obscurely small-areolate, ashy or varying toward
whitish, sea-green or even olivaceous, spread over the .substratum as a continuous
crust, suborbicular or irregular and often covering quite large areas; apothecia small
to middle-sized, 0.5 to L5 mm. in diameter, or 2 mm. or more in foreign material,
adnate or rarely somewhat immersed, rounded or becoming irregular, the disk black
or brownish black, usually flat, almost always more or less whitish-])ruinose, the
exciple black, seldom if ever disapp(iaring; hypothecium brown to browni?h black;
hymenium commordy pale; paraphyses simple or rarely branched, somewhat cohe-
rent, commonly enlarg(Hl and darker toward the apex; asci clavate or inflated-clavate;
spores ovoid-ellipsoid, 15 to 24 /t long and 7 to 10 /( wide.
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A. LECIDEA SPEIREA ACH.

B. LECIDEA ALBOCAERULESCENS(WULF.) SCHAER
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Collected at Taylors Falls and in the Misquah Hills. On rocks.

Found in the Appalachian Mountains from Alabama northward aa far as Newfound-

land and in Alaska. Known also in Europe and Asia.

26* Lecidea cyrtidia Tuck. Proc. Amer. Acad. 12: 181. 1877.

Thallus composed of very minute scattered or sometimes crowded, scurfy granules,

sea-green or more commonly varying toward greenish or olivaceous, the whole struc-

ture very inconspicuous and irregularly, frequently widely, ppread over the sub-

stratum; apothecia also minute and closely adnate (so that the plant is frequently

difficult to detect), 0.2 to 0.5 mm. in diameter, the disk black, at first flat but soon

becoming convex, the exciple thick and black, but soon disappearing; hypothecium

rather thick, pale, or more commonly brown; hymenium pale below and brownish

above; paraphyscs simple or rarely branched ^ sometimes more or less coherent, com-

monly enlarged and brownish toward the apex; asci clavate; spores ovoid-ellipj^oid,

5 to 9 /i long and 2 to 4 ;i wide.

Collected near Snowbank Lake and at Rainy Lake City, thus on or near the northern

boundary. On rocks.

A North American species know^n in New England, Illinois, and Missouri.

27. Lecidea platycarpa Ach, Lich. Univ. 173. pi. 2,f. 5. 1810.

Thallus thin, more or loss chinky and finally subareolate, sometimes becoming

wrinkled, sea-green to ashy, or tinged red by iron, irregularly spread over the sub-

stratum as a continuous or more commonly as a more or less broken crust, and fre-

quently for most part or entirely disappearing; apothecia small to middle-sized or

even larger, 0.5 to 1.5 mm. in diameter, or larger in foreign specimens, usually scat-

ered, sessile or adnate, the disk flat or becoming somewhat convex, black or brownish,

rarely slightly pruinose, rounded or becoming somewhat irregular, the exciple thickish

and becoming more or less flexuous and disappearing; hypothecium thick and blackish

brown; hymenium pale below and pale brownish above; paraphyses simple or rarely

branched, commonly somewhat enlarged and brownish toward the apex; asci clavate;

spores ovoid-ellipsoid, 11 to 18 /t long and 5 to 9 /x wide.

lleportod from the Misquah Hills and from Blueberry Island in Lake of the Woods,

though the material from the former locality will doubtless have to be placed elsewhere

eventually. Un rocks.

Elsewhere in North America in New England, New York, Virginia, North Caro-

lina, Ohio, and South Dakota. Known also in South America and Europe.

28, Lecidea enteroleuca Ach. Lich. Univ. 177. 1810.

Thallus commonly rather thin, smoothish, or more often variously chinky, areolate;

the granules or verrucse rarely becoming heaped and the thallus then thicker, this sea-

green varying toward ashy, Buborbicular, or variously irregular and more widely

spread over the substratum, the more rounded thalli commonly 15 to 65 mm. across;

apothecia minute to scarcely middle-sized, 0.3 to 1 mm. in diameter in ours, adnate,

the disk black and soon becoming more or less convex, the exciple soon flexuous and

disappearing; hypothecium pale to dark brown; hymenium pale below and more

or less darkened above; paraphyses simple or sometimes branched, frequently more

or less coherent, usually enlarged and brownish toward the apex; asci clavate, the

apical wall more or less thickened; spores ovoid-ellipsoid, 8 to 17 /£ long and 5 to 9 /i

wide.

Generally distributed over the State, and often appearing as one of the subspecies

below. On trees, old wood, and various rocks.

Distributed throughout North America. Known also in all of the grand divisions.

28a. Lecidea enteroleuca theioplaca Tuck. Gen. Lich. 179. 1872.

Thallus verrucose, pale yellownsh; hypothecium dark and blackening; thallus with

a greenish yellow cast in ours.
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Collected at Harding on the northern boundury of the State. On rocks.
A north American Bubspeciea, known also from New Jersey, South Carolina, Iowa,

and California.

28b. Lecidea enteroleuca achrista (Sommerf.) Tuck. Syn. N. A. Lich. 2; 80. 1888.
Lecidea elaeochroma nchrisla Sommerf. Su])pl. Fl. Lapp. 150. 1S2G.
Thallns at first thin and smoothiwii, but becoming chinky or verrucosa, whitish or

rarely bocomiuf,' dark-ashy; apothecia more inclined to remain flat and often becom-
ing flexuoiis; hypoLhecium brownish yellow.

Collected at Grand Porta-e, Granite FallH, Battle Lake, and Red Lake. On trees.
Throughout the United States and northward into British America. Known also

in Europe.

28c. Lecidea enteroleuca fiavida Fr. Vet. Akad. Ilandl. 1822: 261. 1822.
Thallus thin and smoothisli, limited and variegated by black linos; apothecia some-

timeB with a thin gray bloom; hypothecium yellow to brownish black.
Collected at several points in the northwestern portion of the State. On trees.

^
Found elsewhere in North America in New England and Alaska. Known also in

Europe.

28d. Lecidea enteroleuca pilularis (Dav.) Th. Fr. Lich. Scand. 2: 543. 1874.
Lichen pilularis Dav. Trans. Linn. Soc. Loud. 2: 283. 1794.
Thallus verrucose or areolate-verrucose, sea-green varying toward ashy, or even

whitish,' the verruca; frecpiently scattered or disappearing; hypothecium i>ale (or
sometimes brownish in ours).

Collected at Koochiching, at Tower, and ou Flag Island in Lake of the Woods.
Elaewhoro in North America on the Ilideau River and at Aylmer in Canada.

Well known in Europe.

^

Lecidea goniophila of the preliminary reports. In determining this again from the
St. Peter sandstone at Minneapolis, the eminent authority, Dr. T. Iledlund, insists
thatZ. goniophila (Floerke) Koerb, is distinct from L. enteroleuca Ach. We'let the
above disposition stand with this note, though Doctor Iledlund 's disposition is to be
respected

.

28e. Lecidea entroleuca ambigua (Mass.) Tuck. Syn. N. A. Lich. 2: 80. 1888.
Biatora ambigua Ma.sH. Rlc. Lich. 124./. 242. 1852.

Thallus thin and smoothisb; apothecia brownish flesh-colored to blackish and
thinly pruinosc; hypothecium as above.

Collected at several points in the northwestern portion of the State. On old wood.
Elsewhere in North America in \yasbington and Oregon. Known also in Europe.

29. Lecidea melancheima Tuck. Syn. Lich. N. E. GS. 1848. Plate 4.
Thallus thicker, rough, wrinkled and vcnucose, sea-green or ashy, usually irregu-

larly spread over larger or smaller areas of the substratum, at first as a continuous crust,
but the verrucas becoming more or less scattered and finally tending to disappear^
possibly rarely subareolate; apothecia small to scarcely middle-sized, 0.5 to 1 mm. in
diameter, adnata, frequently clustered and irregular, the disk very black, at first flat

but becoming convex, the exciple soon disappearing and leaving the frequently shin-
ing disk witliout margin; hypothecium pale (or in ours becoming brownish or brown);
hymenium pale below and usually brownish above; paraphyses simple or sometimes
branchi^d, frequently more or less coherent, usually enlarged and darker toward the
apex; asci ctavate; spores oblong-ellipsoid, 7 to 12 /i long and 3 to 4.5 /t wide.

Lecidea elabens Fr. from Warroad, delermincd by Dr. T. Hedlund, scarcely differs.
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Collected at Gunflintj along Snowbank Lake and in the Misquah Hills. On old

wood.

Found in New England, Iowa, Colorado, and Alaska. Known also in Europe.

Explanation or Plate 4.—See page 67,

MEGALOSPOBAMeyer, Nov. Act. Acad. Caes. Leop. Car. Suppl. 19 M 228. 1843.

The thallus is crustose and variously roughened and verrucose. There is no dis-

tinct cortical layer, nor w^ere the algal and medullary layers very distinctly differenti-

ated in most of the material examined. The algae are modified forms of Cystococcus,

the cells varying considerably in size and form. Hyphal rhizoids serve for attaching

organSj but are neither numerous nor conspicuous in the sections. The thallus is

further described under our single species of the genus.

The apothecia are middle-sized or large, and are adnate. The exciple is proper and

is evanescent, the disk commonly more or less convex. The hymenium and the

hypothecium are sufficiently characterized in the description of the species. The

spores are simple, hyaline, very large, one in each ascus.

Tuckerman included our single species in the genus Iloterothecium, w^hich includes

also species having compound spores and others having compound-muriform and

brown spores. That such a genus should not stand is certain enough. The present

genus is closely related to Lecidea, from which it differs in the large and solitary

spores and also in the commonly present red coloration of the hypothecium or adjoin-

ing portions of the apothecium. Perhaps the 2-celled members of the genus Hetero-

thecium of Tuckerman^s Synopsis are as closely related to the present genus as are the

Lecideas.

The single American species and a subspecies occur in the northern portion of the

State. On trees and dead wood.

Plate 7.

Type species Megalospora sulphurata Meyer, loc. cit.

1. Megalospora sanguinaria (L.) Koerb. Syst. Lich. 257. 1855.

Lichen sanguinarius L, Sp. PI. 1140. 1753.

Thallus crustose, consisting of granules, these commonly becoming flattened

and running together into a verrucose and more or less chinky and polished crusty

sea-green, varying toward ashy, commonly widely and irregularly spread over the

substratum as a continuous crust of moderate thickness; apothecia middle-sized or

larger, 1 to 3 mm. in diameter, adnate, sometimes clustered and becoming irregular,

the disk black and more or less shining, commonly convexj the exciple pale or rarely

darkening or reddish, soon disappearing and seldom seen except in very young
apothecia; hypothecium pale above and reddish below and resting upon a blood-red

layer (hypothecium said to be sometimes black, w^hile some authors consider the

whole structure pale and the red layer wholly subhypothecial and others yet speak

of the hypothecium as red); hymenium pale or reddish brown below and only

slightly darker above; paraphyses simple or rarely branched, somewhat thickened

and darker toward the apex; asci clavate or more or less irregular; spores oblong-

ellipsoid, hyaline or pale, 56 to 90 /i long and 22 to 46 n wide.

Thus far collected only in the northeastern portion of the State. On trees and old

wood and rarely on rocks.

Elsewhere in North America, in New England, NewYork, California, and Oregon,

and widely distributed in British America. Known also in Europe and Asia,

Heterothccium sanguinarium of the preliminary reports.

Explanation of Plate 7.—Plants on wood, showing the crustose thalhis and the apothecia.

Enlarged to about li diameters.

la, Megalospora sanguinaria aflSjiis (Schaer.) Fink.

Lecidea ajfinis Schaer. Enum. Lich. Eur. ll]2. 1850.

Apothecia without the red coloration below the hymenium and in the exciple;

whole plant smaller in ours.
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Collected at Rose Lake along the northern boundary. On old wood.

Referred to by Tuckerman, but without giving localitieH. Known also in Europe

and A:=ia.

Ileterothedum smiguinarium ajfine of the preliminary reports.

BIATORINA Mass, Ric. Lich. 134./. 262~27U 1852.

The thallus is crustose and commonly granulose and often passes into verrucose

or rugose-verrucose conditions, but is seldom or never in any degree areolate. It is

thinner as a whole than that of Lecideas and is more commonly rudimentary or eva-

nescent. The thallus development is on the w^holc better than in Biatorelkj but

there is no suggestion of a cellular cortex in any of the specie^ examined. Neither

are there any internal tissue layers. As in the clowely related genera, the rudimentary

structure lies mainly above the substratum and is attached by hyphal rhizoids.

The algal cells, in oursat least, are the commonCystococcus, though others insist that

Chroolepus is the common form.

The apothecia are usually small or minute and are commonly adnate. The
exciple is as in section Biatora of the Lecideas, and frequently disappears, leaving

the apothecium without margin. The disk is flat or more or loss convex. The

hypothecium and the hyinenium vary in color from pale to brownish or brown,

though bluish or pale violet shades are to be looked for in the upper portion of some

hymonia. The spores are 2-cenedj hyaline, and variously ovoid, oblong, ellipsoid,

or even somewhat fusiform.

The genus is doubtless derived phylogenetically from some form or forms of

Lecidea, and this view is strengthened by the fact that among the Lecideas, and prob-

ably among Biatorinas also, there are species having both simple and 2-celled spores.

On the other hand, the relationship between the present genus and Bilimbia is per-

haps as close, and it appears reasonable to suppose that the Bilimbias were derived

from certain Biatorinas, by a second cell division of the spores, or the latter perhaps

more probably from the former by spore degeneration, the same being true for Leci-

deas and Biatorinas. The exciple is a rather weaker structure even than that of the

section Biatora, and this condition and the presence of a septum in the spores removes

the members of the present genus further from our common Eulecideas than from

members of the above section. In some respects the species of the genus Gyalecta

as viewed by Tuckermaii seem quite closely related to the present genus, or to

Bilimbia or Bacidia, It may well be questioned, in view of the transitional forms,

whether Ijccideas and Biatorinas should be separated.

Thus far only five representatives of Biatorina have been met with in Minnesota.

Four occur on wood and the fifth is parasitic on another lichen.

Type species Biatorina griffithii (Ach.) Mass. loc. cit.

KEY TO THE SPECIES.

Parasitic on Peltigera, with very inconspicuous thallus and

apothecia 3. B. hcerii.

Not ])arasitic on other lichens.

Thallus remaining ashy.

Spores normal; thallus inconspicuous and apothecia

small or minute L B. tricolor.

Spores sometimes simple; plants otherwise as above, ,-la, B. tricolor atlan-

tica,

Thallus not often finally ashy.

Thallus usually becoming greenish or brownish; apo-

thecia small or minute, brown or blackish 2. B. atropurpurea.

Thallus olivaceous-greenish or blackish ; apothecia

small or minute, brown or becoming blackish 4. B. prasina.
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1. Biatorina tricolor (With,) Fink.

Lichen tricolor With. Arr. Brit. Fl. ed. 3: 20. 179G.

Thallus composed of very niinuLe fj;ranulerij these coiiinionly running together to form

a thin^ more or less chinky or (>l)scurely rugose-verrucojr^ej a?hy crust, continuously

widespread over the substratum or more or less scattered; apothecia small or minute,

in ours 0.15 to 0.25 mm. in diameter, adnate, the disk flat or slightly convex, flesh-

colored passing through shades of brown to blackish, the paler exciple sometimes dis-

appearing (disk said by Tuckerman to be pruinose); hypothecium pale or yellowish;

hymenium pale throughout, or sometimes brownish above; paraphyses commonly
8im2)le, the apex frequently somewhat thickened and brownish; asci clavate or cylin-

drico-clavate; spores oblong, varying toAvard ellipsoid or fusiform, and sometimes

more or less curved, 9 to 15 /t long and 3 to 4.5 /t wide.

Generally distributed over the northern portion of the State. On trees, especially

on poplars. Both this and the next two are easily confused w^th Arthonia patdlu-

lata^ which most commonly grows on the same substratum.

Widely distributed in the northern United States and nurthward to arctic America,

also found in Florida and southern California. Known also in Europe and Africa.

Biatora mixta is the synonym used in the preliminary reports,

la. Biatorina tricolor atlantica (Tuck.) Fink.

Biatora mixta atlantica Tuck. Syn. N. A. Lich. 2: 30. 1888.

Thallus as in the above, as is also the whole external appearance; internally differ-

ing in that the spores are frequently, and in some specimens commonly, simple.

The plant is little known, and it may possibly represent immature conditions. If

not, it is an interesting connecting form between the present genus and Lecidea,

Collected at Battle Lake. On poplars.

Elsewhere noted only in New^ England*

Biatora mixta atlantica is the synonym used in the i)rcliminary reports.

2. Biatorina atropurpurea (Schaer.) Mass. Ric. Lich. 135./. 265, 1852.

Lecidea sphaeroidcs atropurpurea Schaer, Enum. Lich. Eur. 140. 1850.

Thallus composed of very minute granules, those usually running t(>gether to form
a somewhat chinky or leprose, widespread, thin, and rarely more or less sorediate

crust, ashy in color, varying toward greenish or brownish and sometimes disappear-

ing; apothecia small or minute, 0.18 to 0.35 mm. in diameter, adnate or slightly

immersed in the thin thallus, the disk flat to strongly convex, the exciple disap-

pearing early in ours, and the ofttimes ininiersed apothecia having thus a falsely

lecanoroid appearance, brown and varying toward blackish; hypothecium pale or

pale brownish; hymenium pale or pale brownish below^ and darker above; paraphy-

wes commonly simple, usually somewhat thickened and brow^nish tow^ard the apex,

asci cylindrico-clavate; spores ellipsoid, 10 to 16 /i long and 3.5 to G /i wide.

Spores somewhat narrowx^r, exciple more evanescent, and apothecia smaller than
in the plant as described by Tuckerman and Th. Fries, and our plant on the whole
perhaps intermediate between theirs and the last above.

Throughout the northern portion of the State. On trees, especially on poplars.

Reported also from New England, Illinois, Florida, California, and points north-

w^ard through eastern British America to Newfoundland. Well known also in Europe,
but further distribution scarcely to be ascertained in the present state of synonomy,

Biatora atropurpurea of the preliminary reports.

3- Biatorina heerii (ITopp) Fink.

Biatora heerii IIcpp, Spor. Flccht. Eur. pZ. 16./, 135. 1853.

Thallus composed of very minute rounded and frequently heaped granules, some-
times visible with a ](?ns, often seen only in sections, rarely disappearing entirely; apo-

thecia minute, 0.1 to 0.2 mm. in diameter, sessile or adnate, Hcsli-colorcd and black-
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ening, the di;^k fltit or slightly convex, the exciplc of about thesa me color or becoming
darker, usually persistent; hypothecium colorless to brownish; hymenium of same
colors and frequently darker below; paraphyses commonly simple, sometimes slightly

thickened and brownish toward the apex; asci clavate; spores ovoid to ellipsoid, 7

to 12 /( long and 3 to 5.5 // wide.

A single collection was made at Tower. On Peltigera canina.

Known elsewhere in North America in Massachusetts, Illinois, and Newfoundland.
Found also in Europe, Asia, and Africa.

Biaiora hccrii of the preliminary reports.

4. Biatorina prasina (Fr.) Fink.

Micarea prasina Fr. Syst. Orb. Veg. 257. 1825.

Thallus composed of very minute granules, these closely clustered or even some-

times heaped more or less and forming a w^idely spread, frequently subleprosc, usually

dark oHvaccous-grcen or blackish crust; apothecia small or minute, 0.2 to 0.5 mm. in

diameter, commonly convex or globular and the exciple disappearing early, brown
or in ours more commonly black or blackish, the whole structure in ours frequently

irregular or depressed; hypothecium pale or brownish; hymenium pale below and
commonly darker above; paraphyses commonly simple, somewhat gelatinized and
indistinct; asci clavate; spores commonly 2-celled, but in ours more commonly
simple, oblong-ovoid, 8 to 12 /^ long and 3.5 to 5 /t wide.

Dr. A. Zahlbruckner has placed ours under subspecies hyssacca (Zwackh) Th. Fr.,

based on the darker color of the apothecia, the darker apices of the paraphyses, and
the frequently aimj)le spores.

A single collection was made at Bt^midji. On old wood,
Reported elsewhere in North America from Massachusetts, Illinois, Georgia, ^\'ash-

ington, and ('alifornia. Known also in Europe.

Biaiora prasina of the preliminary reports.

BILIMBIA De Not. Giorn. Bot. Ital. 2^ : 190. 184G.

The thallus is crustose and commonly (composed of minute granules, which run
together into a smooth or \'ariously leprose or verrucose crust, never distinctly areolate,

in any of our species at least, though squamose in some North American species.

Thallus on the whole somewhat less conspicuous and also more rudimentary internally

than in Lecidea, though seldom disappearing entirely. In position relative to the
substratum and mode of attachment to it similar to Lecidea. The algal symbiont is a
modified form of Cystococcus, in which the cells are perhaps on the whole smaller
than usual and luiited in larger numbers.

The apothecia, like those of Biatorella and Biatorina, are small or minute, none of

our members of this or of those genera reaching the middle-sized conditions so frequent
among Lecidcasand Bacidias. In form of apothecia, nature and constancy of exciple,

color of hypothecium and hymenium, and appearance of paraphyses and asci, the
present genua is essentially like the four closely related genera just mentioned. How-
ever, the spores differ from those of Biatorinas in that they are from 4 to 9-celled, and
from thotse of Bacidias in that they are distinctly wider and on the whole shorter and
fusiform or finger-shaped instead of being needle-shaped.

The Bilimbias are evidently most closely related to the Bacidias, and indeed it may
well be doubted whether the species should be separated into two genera. The
species, however, form two groups, whether genera or not, and though the student
will find some trouble at first in deciding with which a species having a given spore
form should be placed, the difficulty will pass away with a little observation of the
various forms. Transitional spore forma scarcely exist in our species, though some
real difficulty due to such is encountered in the study of certain forms from other
regions. The plant of the preliminary reports i)laced in the genus Lecidea, under
the name Lecidea acclinis Flot., appears to present stronger affinities with the present
genus and has been transferred.
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Though only four Bilimbias have thus far been found in the Slate, pome one or more
of them may be looked for on almost any commonkind of lichen-bearing substratum.

Type wpeoies Bilimhia hexarncra De Not. loc. cit. (Bilimbia hjpnophila (Ach.)

Th. Fr.)

KEY TO THK SPECIES.

Spores 4-celIed; apothecia small, u.^ually adnatc, strongly con-

vex, flesh-colured to reddish brown 1, B, sphacroides.

Spores 4 to 8-celied.

Apothecia always black, small or minute, usually flat A. B. acclini^,

Apothecia becoming black.

Apothecia at first light brown; hypotheclum pale

brownish to brown : 2. B, hypnopMla.

Apothecia at first flesh-colorud; hypothecium pale to

pale brownish 3. B. naegeliL

! Bilimbia sphaeroides (Dicks.) Koerb. Syst. Lich. 213. 1855.

Lichen sphaeroides Dicks. PI. Crypt. Brit. 1: 9. pL 2, f. S, 1785.

Thallus composed of minute, closely aggregated or even heaped, greenish, sea-

green, or ashy granules, these forming a usually continuous, thin, and widely spread

crust, this sometimes beconnng Icprose or only subgranulose, rarely also becoming
thicker, and the granules raised and subcoralloid, or the thin crust almost entirely

disappearing; apothecia small, 0.25 to 0.95 mm. in diameter, adnate or rarely sessile,

becoming strongly convex and even subglobose, scattered or clustered, flesh-colored to

reddish ])rown, the thin exciple disappearing early; hypothecium pale to light brown;
hymenium pale to pale brownish; paraphyses simple or branched toward the apex,

this is commonly somewhat enlarged and brownish; asci long-clavate; spores ellipsoid

to fusiform, 4-celled, 13 to 23 /i long and 4 to 7 /^ wide.

Generally distributed over the northern portion of the State, but rather rare. On
mossy tree bases and more rarely on old wood.

Reported from Florida, but otherwise confined in the United States to the WTiite

Mountains (New Hampshire) and the Rocky Mountains. Commonthroughout British

America. Known also in Europe and Asia.

Biatora sphaeroides of the preliminary reports.

2. Bilimbia hypnophila (Ach.) Th. Fr, Nov, Act; Reg. Soc. Sci. Ups. III. 3: 283, ISGl.

Lecidca hypnophila Ach. Lich. Univ. 199. 1810.

Thallus composed of minute, crowded, and sometimes more or lesa confluent granules,

these forming a crust scarcely differing In appearance from that of the last, tending

to disappear when on wood; apothecia smaller than in the last, 0.2 to 0.75 mm. in

diameter, becoming strongly convex and the excuple disappearing, light brown to

black, adnate or sessile, scattered or clustered; hypothecium pale brownish to dark

brown; hymenium pale or pale brownish below and darker above; paraphyses simple
or rather rarely branched, commonly enlarged and brownish toward the apex; asci

clavate or long-clavate; spores ellipsoid to fusiform, 4 to 8-celled, 16 to 32 jx long and
4 to 7.5 ft wide.

Though very close to the last, the two, commonly imited by European lichenists,

seem distinct as exhibited in our region. Differences in spore measurements, as also

in size and internal and external coloration of apothecia, are obvioue, Bilimbia

sphaeroides reminding one externally of Biatora vernalis.

Generally distributed over the State, On mossy tree bases, or more rarely on
earth or old wood.

Generally distributed over North America, being quite as common northward as

the last and also well represented southward. Present in Europe, but commonly
included with the last above.

Biatora hypnophila of the preliminary reports.
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3. Bilimbia naegelii (llepp) Zwackli, Flora 45: 505. 18()2.

Bialoranaegelii Hepp, Spor. Flecht. Eur. p?. 4f- -?, i^^^- 1853.

Thalhis composed of granules Romewhat coarpor than in the last two and usually

somewhat flattened to form a chinky or more or less irregularly roughened crust, this

confined to suborbicular patches, 5 to 15 nun. or more in diameter, or widely scattered

as a Ufciually thin layer, comniuuly sea-green to ashy, but our« quite uniformly darker

and even tending toward ulivaceoun; apothecia small, 0.2 to 0.9 mm. in diameter,

scattered or more commonly numerous and more or less clustered, adnate or rarely

sessile, flat and with thin exciple, or more commonly con^ex and immarginate, dark

brown to black, paid to be at first flc-h-colored; hypothecium pale or pale brownish;

hymenium pale throughout or brownitsh above; paruphyses simple or rarely branched,

commonly thickened and darker toward the ajjcx; asci clavate; spores fusiform-ellip-

soid, commonly l-celled, 18 to 25 /x lojig and 3.5 to 5.5 /« wide, said to be sometimes 6 or

8-celIed.

Collected at Beaver TJay aiid at Granite Full^. The plant is usually difiicult to

detect, being easily passed over for some other species, and is doubtless quite generally

distributed over the State* On trees.

Known elsewhere in North America in Massachusetts and Florida, Commonin

Europe.

Biaiora naegelii of the preliminary reports.

4. Bilimbia acclinis (Koerb.) Fink.

Arthrosporwa accUrie Koerb. Syst. Lich. 270. 1855.

Thallus compo^icdof minute granules, these commonly compacted into a rugose-

verrucose or subleprose crust, in the few specimens seen covering small irregular or

suborbicular patches of substratum, 6 to 14 mm. in diameter, sea-green to ashy, fre-

quently disappearing; apothecia small or minute, 0.5 to 0.75 mm. in diameter, said

to reach 1 millimeter, adnate, flat and having a thin exciple or becoming convex and
immarginate, black, commonly scattered; hypothecium pale brownish; hymenium
pale below and somewhat darkened above; paraphyses slender and frequently

branched, conunonly thickened and dark-colored above; asci clavate or inflated-

clavate; spores becoming 4-celled, somewhat curved and usually plainly constricted

at the septa, sometimes more than 8 in each ascus, 9 to 18 /i long and 4 to 5 // wide.

Collected at Gunflint, Battle Lake, and Thief River Falls, On trees. Another
inconspicuous lichen, which doubtless occurs in other portions of the State. The
species has been collected in northern Iowa and may be looked for in southern
Minnesota,

Elsewhere in North America in ilassachusetts. New Hampshire, and Nebraska.
Known also in Europe.

Lccidca accHnis is the synonym under which the i>Iant occurs in the preliminary

reports.

BACIDIA De Not. Giorn. I?ot. Ital. 2: ISO. 1S4G. '

The thallus is crustose and granulose, showing chinky, verrucose, or even sub-
areolate or subsquamulose conditions. The margins in some of the best developed
North American species are more or less lobulate, and the whole macroscopic structure

only slightly inferior to that of the Fecideas and better developed than in Bilimbia.

The thallus is frequently somewhat obscure, but seldom or never entirely disap-

pears. Microscopically it is quite as rudimentary as in the two genera named above,

and the algal symbiont is also apparently Cystococcus. The position and attachment
to the substratum is likewise quite the same as in llie closely related genera of the

group.

The apothecia are of about the same size as those of the Lecideas, reaching middle
size, though small and minute forms are somewhat more common in the present
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genus. They are most commonly adnate, though sessile or somewhat immersed con-

ditions are not unknown. The exciple is strictly lecideoid and frequently disappears.

The disk is most commonly convex and varies in color from flesh color through various

shades of brown to black. The hypothecium and the hymenium are usually more or

less brownishj and the former may become quite dark. However, both may be pale

in color. The paraphyscs arc eseenlially like those of the closely related genera,

being commonly more or less coherent and simple, though branched forms may be

looked for in any of the species. The asci differ slightly in that they are usually

long-clavate or cylindrico-clavate. The spores are of the long slender form called

acicular and are from 4 to 16-ceIled. Possibly the cells may rarely exceed this num-

ber, but the septa are frequently difficult to distinguish. Curved or twisted spore

forms are common, and one end of the spore is iisually wider and more rounded than

the other. The species are very variable and difficult to determine or to differentiate

in descriptions.

The spore characters relate the i)resent genus most intimately to Bilimbia, w^hile

Lccidea, with its simple spores, stands at the opposite end of the series of closely

related forms, with Biatorella, ]?iatorina, and Bilimbia as intermediate forms. And

the external resemblance is so close in all of these genera that one can not always be

sure even of the genus until the spores are examined.

A dozen species have been found in the State. On trees, and more rarely on rocks,

moss, or earth.

Tvne PT)e(*ies Bacidia rosella (Ai:li.) l)e Not. loc. cit.

KEY TO THE SPECIES

Apothecia reddish brown to brown, never black 2. B. nihcUa.

Apothecia always or finally black,

Apothecia always black, minute, flat or finally convex 8. -B. akompsa.

Apothecia becoming black.

Apothecia at first reddish.

Apothecia not flexuous, small, sessile, black 1. B, airosanguinea,

Apothecia often flexuous.

Plants on trees; thallus of rather coarse

greenish or brownish granules U. B. chlorantha.

Plants usually on mosses; thallus a minute

sea-green or whitish crust 9. B. muscorum,

Apothecia at first lighter or darker brow^n.

Apothecia at first pale brown.

Apothecia small or minute; plants com-

monly on rocks. *

Spores hamate or spirally twisted 10. B. umbrina.

Spores not hamate nor spirally twisted. . . 6, B. inundata,

Apothecia middle-sized or larger; plants

usually on trees.

Apothecia often with pruinose exciple. . . 3. B./uscoruhella.

Apothecia having the whole disk pru-

inose 3a. B. fuscorubeUa
sujfusa.

Apothecia at first dark brown or darker.

Apothecia frequently flexuous.

Apothecia middle-sized, sessile or ad-

nate, flattish, dark brown or black 4. B, schweinitzii

Apothecia small or minute, commonly

flat and adnate, black or blackish 7. B, incompta.
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A])oLho(ia never flcxiKnis.

Apothecia Boon convex, small, dark

l)n)wn to bla<'k 5. B. endoleuca.

Apothecia remaining flat or becoming

ylighlly convex, small or minute,

dark brown to black.. _. 12. B, hacillifera.

1. Bacidia atrosanguinea (Schaer.) Anzi, Cat. Lich. Sondr. 70. 18(50.

Lecidca anomala atrosanguinea Schaer. Lich. Ilelv. Spic. 4: 170. 1833.

Thallus composed of minute granules, thct^e usually contiguous and united into a

roughened, clunky, or Hubleprose, widely spread, usually thin, ashy to eea-green

cnist, rarely disappearing; a})othecia rather smalb 0.2 to 0.85 mm. in diameter,

sessile, flat with evident persistent exciple or rarely concave, or slightly convex,

in ours black, but said to be sometimes dark reddish; hypothecium reddish-brown;

hymenium pale below and palo brownish above; paraphyses simple or rarely

branched, sometimea enlarged and darker toward the apex; asci cylindrico-clavatc;

spores several-celled, 30 to 50 /t long and 3 to 4.5 /x wide.

A single collection was made at Warroad. On trees.

Not know^n elsewhen* in America. Well known in Europe.

Biatora alrosnnguiiiea of the i>reliniinary reports.

2. Bacidia rubella (Iloffm.) Mass. Tlic. Lich. 118./. 2S1 . 1852. Plate 5, B.
r

Verrucaria rubella Floffm. Dentsch. Kb 2: 174. 1795.

Thallus composed of miiuite scattered or crowned granules, frequently becoming

compacted into a subleprose or more or less verrucosc or chinky, sea-green, ashy, or

rarely yellowish crust, irregularly and often widely spread over the substratum as a

moderately thick or thinner layer, this sometimes becoming scattered and inconspicuous

or disappearing entirely; apothecia small to middle-sized, 0.5 to 1.35 mm. in diameter,

sessile or adnate, reddish yellow or reddish brown, flat with a rather thick and lighter-

colored exciple, or becoming convex and the margin disappearing; hypothecium
yellowish to brown; hymenium pale yellowish

;
paraphyses simple or rarely branched,

sometimes slightly thickened and brownish tow^ard the apex; asci long-clavate;

spores several-celled (possibly sometimes as many as 16-celIed), 45 to 65 /i long and

3 to 4 /i wide.

A form with pruinose margin is known as subspecies porrlginosa (Turn.) Arn.

Another with naked exciple is subspecies lukola (Rchrad.) Th. Fr. Ours is usually

the latter, Th. Fries notes spores 100 ji long in European forms.

Generally distributed over the State. On trees*

The species is generally diffused in North America. The synonymy is somew^hat

uncertain, but the plant seems to occur in all of the grand divisions.

Biatora rubella of the pr<iiminary reports.

E.XrL.lXATION OF PLATE 5.— See piig(! 71.

3. Bacidia fuscorubella (Iloffm.) Arn. Flora 54: 55. 1871.

Verrucaria fuscoriihella TToffm. Deutsch. Fl. 2: 175. 1795.

Thallus composed of rather coarser and less frequently scattered granules than the

last, these forming a more conspicuous and commonly more widely spread, thicker,

more rugose or chinky crust, more commonly continuous and rarely becoming scat-

tered or tending to disajjpear, in color similar to the last; apothecia small to middle-

sized, O.C to 1.5 mm. in diameter, sessile or adnate, flat, with an elevated and often

transversely striate and pruiuos^e exciple, less commonly becoming somew^hat convex,

the margin then disappearing, pale brown to darker and finally black; hypothecium

yellow to brown; hymenium yellowish; paraphyses simple or rather rarely branched,

commonly thickened and brownish toward the apex; asci long-clavate; spores about

7 to 14-celled, 40 to 75 /( long and 3 to 5 jt wide.
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There are two subspecies of this plant, also, recognized in Europe, but scarcely

to be distinguished in our material. The present species is on the whole better devel-

oped than the last and distinct from it, but the so-called subspecies porriginosa of the

last is in some respects intermediate, as are other forms met in collecting.

Distribution iri the State as general as that of the closely related Bacidia ruhclla.

On trees and rarely on rocks.

North American distribution also as in the last. Well known in Europe and Asia

and doubtless more widely distributed.

Biatora fuscorubella of the preliminary reports.

3a, Bacidia fuscorubella suffusa (Fr,) Fink.

Biatora suffusa Fr. Syst. Orb. Veg, 285. 1S25.

Thallus quite similar to that of the last; apothecia on the whole larger, 1.75 to 2 mm,
in diameter, with rather stouter exciple and the whole surface usually suffused with a

white powder; internally like the last, except that the spores are slightly narrower,

2.5 to 3.5 /( wide.

No. 102 of Lichenes Boreali-Americani, colh^cted at Fayette, Iowa, is the best rep-

resentative generally distributed, though some of this is hardly the subspecies.

Reported from Mankato, Granite Falls, and Red Lake, but some of the material is

doubtless not the subspecies. On trees.

Tuckerman credited the plant with probably the same North American range aa

the species, but considered the subspecies a distinct species. Known also in Europe,
but further distribution can not be given in the i)resent state of synonymy.

Biatora suffusa of the preliminary survey.

4, Bacidia schweinitzii (Tuck.) Fink.

Biatora schweinilzii Tuck, in Darl. Fl. Cestr. cd. 3. 447. 1853.

Thallus composed of rounded and often crowded or even heaped granules, these

frequently compacted into a continuous or scattered and commonly widely spr(*ad,

chinky or verrucose, sea-green to olivaceous crust, this thin and somewhat incon-

spicuous or sometimes thicker and better developed than in any of the preceding,

sometimes becoming ash-colored; apothecia middle-sized or larger, 0.(5 to 1.75 mm,
in diameter, sessile or adnate, flat or slightly convex, commonly dark brown or black

and becoming flcxuous, the exciple rather thick and lighter-colored or of same color,

frequently becoming quite flcxuous; hypothecium yellowish to dark brown; hyme-
nium pale to yellowish, or sometimes bluish or pale violet above; paraphyses simple

or rarely branched, commonly thickened and darker toward the apex; asci long-

clavate; spores about 7 to 15-celled, 40 to 70 /t long and 2.5 to 3.5 /i wide.

Collected in the ilisquah Hills, on Oak Island, and at Harding. The plants from

the second locality were unusually well developed, with conspicuous thallus and
large apothecia and spores. On trees, especially cedars in swami)s.

A strictly North American plant, distributed widely east of the Mississippi River,

from the southern United States northward into British America.

6. Bacidia endoleuca (Nyl.) Kickx, FL Crypt. Fland. 1: 261. 1867.

Biatora luteola endoleuca Nyl. Nya Bot. Notis. 98. 1853,

Thallus composed of minute granules, these compacted into a thin, smoothish,

chinky or finally chinky-verrucose, commonly widely spread, sea-green, ashy or

rarely darker crust, rarely disappearing; apothecia small, 0.5 to 0.75 mm. in diameter,

sessile or adnate, at first slightly concave with a somewhat elevated and thick exciple,

but soon convex and immarginate, the disk and exciple blackish brown to black;

hypothecium pnle to reddish brown or brown; hymenium pale below and l)rownish

or brownish-violet above; paraphyses simple or rarely branched, commonly thick-

ened and darker above; asci long-clavate; spores most commonly about 8-ce!led (4 to

16, according to Fries), 30 to 65 /t long and 2.5 to 4.5 /j wide.

792^-10 7
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( V)llected at four or fivo localiliea in the mtrtliweateru portion of the State. On trees.

The plant is reported from widely separate portions of the United States and

British America and may be looked for anywhere in North America, except perhaps

in arctic regions. Known in all nf the grand divisions except possibly Asia.

Biatora alrogrisea is the synonym of the preliminary reports.

6. Bacidia inundata (Fr.) Kocrb, Syst. lich. 187. 1855.

Biatora immdataFr. Vet. Akad. TTandl. 1822: 270. 1822.

Thalhis composed of minute granules, these commonly compacted into a thin

or rarely thicker, chinky or subaroolate, commonly widely spread, continuous or

more or less broken, sea-green, ashy, or darkening crust; apothecia small or minute,

0.3 to 0.7 mm. in diameter, adiiate or rarely somewhat immersed, the disk at first flat

and bordered by an exciple, but soon becoming convex and the exciple disappearing,

pale brownish, brown, or finally black, the exciple at first lighter than the disk,

sometimes more or less clustered; hypothec! urn pale to brown; hymenium pale or

brownish; paraphyses simple or rarely braiulicd toward the apex, there also usually

enlarged and brownish, somewhat more coherent than in most species; asci clavate

or long-clavate; spores 4 to 8-celIed, 20 to iO ;t long and 1.5 to 2.5 jt wide.

Generally distributed in the State, On various rocks in moist ])U\ces, and rarely

on wood.

Throughout the United States east of the Rocky Mountains and northward to

Newfoundland. Well known in Europe.

Biatora inundata of the preliminary reports.

7. Bacidia incompta (Corr.) Anzi, Cat. Lich. Sondr. 70. 1860.

Lecidea incompta Borr. in Sowerby, Engh Bot. Supj^l. 2: pi 2699. 1834.

Thallus composed of very minute granules, .these forming a continuous or more or

less broken, widely spread, sometimes thicker and rugose or possibly even subareolate,

or again thin and smooth or more or less nu^aly, lighter or darker sea-green crust,

sometimes becoming obscure or disappearing; apothecia small or minute, 0.J15 to 0.75

mm. in diameter, adnate or perhaps rarely scpsile, flat, with a thin and frequently

flexuous margin, but becoming convex, black or brownish black; hypothecium

brownish to reddish brown (rarely [)ale); hymenhim ]jale below and brownish above;

paraphyses simple or rarely branched toward the apex, there frequently thickened

and darker; a^ci long-clavate; spores in ours 4 to 12-celled, 18 to 35 fi long and 1.5 to

3 /i wide.

Collected on the northern boundary at Rose Lake and at Gunflint. On trees.

Known elsewhere in North America from New England and Illinois. Commonin

Europe and also reported from the Sandwich Islands.

Biatora incompta of the preliminary reports,

8. Bacidia akompsa (Tuck.) Fink.

Biatora akompsa Tu(;k. Syn. N. A. Lich. 2; 47. 1888.

Thallus composed of minute granules, these running together into a scurfy or more

compact and chinky, smooth or rugose- verrucose, commonly widely spread, ash-colored

crust; apothecia minute, 0.2 to 0.5 mm. in diameter, sessile or adnate, flat, with an

uneven, thin margin, or later convex, black; hypothecium pale or brownish; hyme-

nium pale or pale brownish below and the same or violet-tinged above; paraphyses

simple or rarely branched toward the a])ex, there commonly enlarged and darker;

asci cylindrico-clavatc; spores scarr-oly more than 4-ce!led in ours, 19 to 24 /i long and

1.5 to 2.5/^ wide.

Collected at Battle Lake, Warroad, and Emo, all in the nothwestern portion of the

State. On trees.

A North American lichen, known elsewhere on the Pacific coast in California and on

Vancouver Island.

Biatora akompsa of the preliminary reports.
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9. Bacidia muscorum (Iloffm.) Fink.

Verrucaria miiscorum lloiim, Deutsch. IT. 2; 191. 1795.

Thallus composed of mInuLc ^n-aniiles commonly run together into a widely spread

rugose- verru cose, utsually well developedj Hoa-green or whitish crutst; apothecia small

to middle-sized, 0.4 to 1.2 mm. in diameter, sessile or adnate, flat, with a thin and
frequently flexuous margin, or perhaps more commonly becoming convex and immur-
^nate, frequently conglomerately clustered, black or rarely reddLsh brown; hypo-

thecium yellowish to dark brown; hymenlum pale yellowish, or violet-tinged above;

paraphyses simple or rarely branched, fre(juently thickened and darker toward Llio

apex; asci long-clavate; s])oreri about fi to 10-celled, 25 to 45 /t long and 2 to 3.5 /i wide.

Generally distributed over the State. On earth, over mosses, :uul rarely on bark.

Also in New England, New York, Illinois, Iowa, and Nebraska and northward to

arctic America. Known likewise in Europe and A.^ia.

BiatoYa muscorum of the preliminary reports.

10. Bacidia umbrina (Ach.) Cranth & Rostr. Dot. Tidssk. 3: 235. 1SG9.

Lecidea umbrina Ach. Lich, Univ. 183. ISLO.

Thallus composed of minute granules, these commonly comi)acted into a thickish

and continuous, or scattered and thinner, subleprose, chinky or subareolate crust;

sea-green varying to ashy or even blackish, widely spread, the granules, when apparent,

usually flattened, the whole thallus sometimes tending to disappear; apothecia mi-

nute, 0.25 to O.G mm. in diameter, adnatc or somewhat immersed, at first flat, with a

couunonly paler margin, but becoming convex and immarginatCj light brown to black;

hypothecium pale brownish to brown; hymeniiim pale below and darker above; pa-

ra]>hyses simple or rarely branched, commonly enlarged and darker toward the apex;

asci long-clavate or inflated-elavate; spores hamate or more or less spirally twisted,

about 4 to 8-celled, 18 to 30 /i long and 2 to 3/( wide.

Collected near Minneapolis. On calcareous rocks. Also a larger and doubtful form

' was collected on cedars in a swamp near Warroad. Doubtless occurs on rocks in other

portions of the State, but very difficult to distinguish macroscopically from the more

common Bacidia inundata.

Elsewhere in North America in NewEngland, NewJersey, Virginia, North Carolina,

Illinois, Iowa, Nebraska, and Labrador or Newfoundland. Known also in Europe

and Asia.

Biatora umbrina of the preliminary reports.

11. Bacidia chlorantha (Tuck.) Fink.

Biatora chlorantha Tuck. Syn. Lich. N. E, CO. 1848.

Thallus composed of rather coarse and scattered granules, becoming flattened, and

when more compacted forming a bright green or paler or even brownish, frequently

chinky crust; apothecia small to middle-sized, 0.4 to 1.5 mm. in diameter, sessile, flat

or slightly convex, dark reddish brown or more commonly black, the excijde thick,

lighter-colored, often becoming flexuous; hypothecium pale or pale brownish; hyme-
nium pale throughout or slightly darkened above; paraphyses commonly simple,

sometimes slightly thickened and darker toward the apex; asci clavate or inflated-

elavate; spores several-celled, 20 to 35 jx long and 2 to 3 ;/ wide, numerous (30 to 50)

in each ascus.
1-

A single collection was made at Bcaudette. On balsams in a swamp.

A North American lichen known elsewhere in NewEngland, NewYork, Ohio, Illi-

nois, and Ontario.

Biatora chlorantha of the preliminary reports,

12. Bacidia bacilKfera (Nyl.) Fink.

Lecidea bacilli/era ^ y\ . Not. Sallsk. Faun. Flor. Fenn. 5: 82. iS(>l.

Thallus composed of minute granules forming a scattered or more or less continu-

ous crust, this ashy to sea-green, frequently disappearing; apothecia small or minute.
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0.3 to 0.8 mm. in diameter, sesisile, black or brownish black, flat or slightly convex, the

exciple of the same color and often disappearing; hypothecium colorless or slightly

brownish (in ours dark brown); hymenium pale; paraphyses conunonly simple with

apices sometimes thickened and darker-colored; asci cylindrico-clavate; sporea 4 to

8-celled, acicular or oblong-cylindrical, usiially straight, 18 to 32 /i long and 2.5 to 4 /i

wide.

In ours the apothecia are often clustered and usually strongly convex, the exciple

commonly absent.

Collected at Tofte and not [)reviously reported from Minnesota. On poplar bark.

Found elsewhere on the island of Cuba.

BUELLIA Do Not. Giorn. Bot. Hal. 2': 195. 1846.

The thallus is crustose and variously granulose, verrucose, and areolate, rather more

inclii^xl to areolate conditions than are the similar thalli of Lecideas and seldom show-

ing typically granulose conditions. Though the thallus is on the whole rather more

conspicuous than in the genus just named, its minute anatomy commonly reveals the

same rudimentary condition, the cellular cortex being absent or barely suggested in

the sections. Neither can algal and medullary layers be distinguished. The thallus

lies mainly above the substratum, to which it is attached by hyphal rhizoids. It is

seldom of any considerable thickness, yet it is by no means so frequently evanescent

as is the rather more rudimentary thallus of the Lecideas and some other closely

related genera. The algal symbiont is a Cystococcus-like plant.

The apothecia are small or more rarely middle-sized, are circular or irregular in out-

HnCj and in position relative to the thallus vary from sessile to immersed conditions.

The disk is commonly black and is flat or convex. The proper exciple is also commonly

black macroscopically, but more usually dark brown in section, as is also the hypothe-

cium. The exciple is very similar to that of the Lecideas, and species of the two genera

appear so much alike externally that their separation in the field can be accomplished

only after long acquaintance. The hymenium is commonly pale or pale brownish.

The spores, as the genus is here limited, are typically brown and 2-celled (4-celled in a

few forms admitted and indicated in the descriptions)^ and vary in form from oblong

to ellipsoid. Decolorate conditions of spores are occasionally met with in the genus.

As to structure of the thallus and apothecia (exclusive of the spores) the genus

seems nearest to Lccidoa and Rhizocarpon, while the spore characters seem to indicate

a relationship with such genera as Rinodina and Physcia. And while the relation-

ship with Lecidea is on the whole much closer than that with Rinodina, the spores

always serve to distinguish between the prc-sent genus and the Lecideas, while in spite

of the usual presence of a welLdefined thalloid exciple in Rinodina, it is by no means

always easy to distinguish between Buellias and Rinodinas.

Some fourteen forms occur in the State. On trees, rocks, and old wood.

Type species Buellia canescens (Ach.) Do Not. op. cdt. ]97,

KEY TO THE HPECIES.

Parasitic on other lichens, and no thallus discernible.

Exciple commonly disappearing; apothecia minute, black, 9, B, j)ar7nelianim.

Exciple persistent or tardily disappearing.

Spores normal.

Spores 9 to 13 ji long and 3 to G /i wide 7. B. saxaiilis.

Spores 10 to 18 p, long and 6 to 8 /i wide 8. B. inquilina.

Spores 4-celled.

Spores 10 to 16 /z long and 3 to G ji wide 10. /?. jxirasitica.

Spores 21 to 28 /x long and 7 to 9 /i wide 11. B. glaucomaria.
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Not parasitic on other lichens.

On rocks.

Thallus sea-green or awhy, flat-areolate; spores 9 to

16/1 lonj,' and 4 to 7.5 /£ wide 1. B. spuria.

Thallus gray to brownish or reddish brown; spores 25

to 38;^ long and 11 to 17 /i w^ide 12, B. hadioatra.

On trees or old wood.

Thallus usually sea-green or ashy.

Thallus commonly smooth, rarely areolatCj

thicker.

Spores normal; apothecia small to middle-

sized - 2. B. parasema.

Spores 3 or 4-celled; apothecia as al)ove 2d,. B. parasema tri-

Thallus thin, scurfy or chinky. phragmia.

Spores 8 in each ascus; apothecia minute

and black 4. B. myriocarpa.
r

Spores 12 or more in each ascus; apothecia as

above - - 4a. B. myriocar j) a

polyspora.

Thallus not aea-green

Thallus whitish-ashy; .spores 19 to 31 ft \oiv^ and

7 to 11 II wide \ ^ 3. B. dialyta,

Thallus brownish-ashy.

Thallus verrucose and becoming areolate

(rarely on rocks); spores 9 to 15 /( long and

4 to 7 /i wide - - - 5. B. turgescens.

Thallus scurfy, granulate, or sorediate;

spores G to 10 /t long and 2 to 4 /i wide. ... Q. B. sdiaereri.

1. BueUia spuria (Schaer.) Arn. Flora 55: 291. 1S72.

Lecidea spuria Schaer. Lich. Ilelv. Spic. 3: 127. 1S27.

Thallus more or less roughened and areolate, the areoles small and flat or becoming

more or less convex and commonly multiangular and black-edged, eithur scattered

upon the conspicuous so-called hypothallus or crowded into a continuous crust, sea-

green or more commonly ashy-gray; apothecia small, 0.4 to 0.8 mm. across, adnate or

immersed, the disk black and flat or slightly convex, the exciple black and prominent

or rarely disappearing; hypothecium dark brown; hymenium pale or slightly brown-

ish, especially above; paraphyses simple or rarely branched, commonly enlarged and

brownish toward tlie apex; asci (.'lavatc or inflated-ciavate; spores brown, ellipsoid or

oblong-ellipsoid, frecjuently somewhat constricted at the septum, 9 to If? ;c long and

4 to 7.5 n wide.

Collected in several places in the southwestern portion of the State. On rocks

other than calcareous.

The plant has a wide North American distribution and is also known in Europe and

Africa.

2. Buellia parasema (Ach.) Koerb. Syst. Lich. 228. 1855.

Lichen parasemus Ach. Lich, Suec. G4. 1798.

Thalhis commonly continuous and smooth, but often becoming thicker and rough-

ened, chinky and finally areolate, but even showing occasionally granulate conditions,

sea-green, a^hy, or darkening, or even yellowish, bordered more or less by a black

margin, the so-called hypothallus, rarely_ scattered upon the substratum as in the last;

apothecia varying considerably in size, sessile or rarely adnate or even more or less

immersed in specimens having thicker thalli, the disk usually flat and surrounded by

a thin black exciple or becoming convex when the exciple (as rarely) disappears, the
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exciple often more or less flexuous; hypothecium dark brown; hymenium pale, often

with a brownish cast; paraphysea jsimple or rarely branchedj commonly enlarged and
brownish toward the apex; asci commonly clavate, but sometimcy inflated-clavate or

even tending toward cylindrical forms; spores brown, ellipsoid or oblong-elHpsoid,

varying considerably in ^ize, in ours 10 to 22 /a long and 5 to 10 /x wide, but such extreme

sizes as 10 to 34 /( long and 5 to 12 /t wide cnidited to some of the European subspecies.

Found throughout the State and common in the well wooded portions. On trees

and dead wood.

Generally distributed throughout North America. Known also in all the grand

divisions, except possibly Asia.

2a- Buelliaparasematriphraginia{Nyl.)Th. Fr. Nov, Act, Reg. Soc. Sci.Ups. III.

3: 327. 1861.

Leddea Inphragmia Nyl. Mem, Soc. Sci. Nat. Cherb. 5; I2C. 1857.

Differs from the usual forms only in that the spores frequently show 3, 4^ and even

6-celled conditions. 8ome of the largest spores reported in Europe belong to this

subspecies.

Collected in the northeastern portion of the State at Gunllint and at Tofte. On
-B

trees. To be expected in any part of the State, but not commonand easily overlooked

in a macroscopic examination.

Rarely reported in North America, but tlio wide separation of the few stations indi-

cates that the subspecies may be looked for wherever the species exists. Known also

in all the grand divisions, its occurrence in Asia making it almost certain that the

usual form of the species also occurs there.

3. Buellia dialyta (Nyl.) Tuck. Gen. Lich. 187. 1872.

Leddea dialyta Nyl. Flora 52: 123. 18G9.

Thallus thin or very thin, scurfy or granulose, or more or less compacted into a thin

crustj white or ashy, irregularly spread over the substratum, said to rest upon a white

so-called hypothallus; apothecia minute, 0.2 to 0.5 mm. across, sessile or adnate, the

disk black and becoming slightly <'onvex, the exciple thin and commonly disappear-

ing; hypothecium dark brown; hymenium pale; paraphyses simple or rarely com-
pound, frequently enlarged and brownish toward the apex; asci clavate; spores

brown, fusiform-ellipsoid, It) to 31 p. long and 7 to 11 u wide.

Collected on pines at Two Harbors. Easily passed over for a condition of the last

above.

Elsewhere in North America in New England, New York, and California. Not
known in other grand divisions.

4. Buellia myriocarpa (Lam. & DC.) Mudd, Man. Brit. Lich. 217. ISGl. Figure 11.

Fatellaria myriocarpa Lam. & DC. Fl. Fr. ed. 3. 2: 846. 1805.

Thallus thin and scurfy or compacted into a smoothish or chinky crust, this

irregularly spread over small areas of the substratum and frequently becoming rough-

ened-verrucose, sea-green, ashy, or even white, often disappearing; apothecia minute,
0.2 to O.G mm. in diameter, adnate, often numerous, the disk black and flat, or becom-
ing somewhat convex, the exciple al^o black, thin, and often disappearing; hypothe-
cium dark brown; hymenium pale, or pale below and brownish above; paraphyses
simple or branched, usually enlarged and brown toward the apex; asci clavate;

spores brown, ellipsoid or oblong-elli}>suid, sometimes slightly constricted at the

septum, 7 to 15 ^ long and 4 to 7.5 /i wide.

Generally distributed over the State. On trees and old wood.
Widely distributed in North America. Also known in all the grand divisions except

Africa.
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4a. Buelliamyriocarpa polyspora Willey in Tuck. Syn. N. A. Lich. 2: 97. 18S8.

DitTerfl in having 12 to 24 spores in each ascus.

Collected in widely separated localities and no doubt generally distributed in the

State. Habitat as a])ove.

Elsewhere in North America in Massachusetts, Illinois, Wisconsin, and Iowa. Not

known in other grand divisions, unless it proves to be the same as Buellia dives Th. Fr.^

Buellia myriocarpa punctiformls (Iloffm.) Mudd was reported from the northern

portion of the State, hut this ia simply the condition of the species with thin and

disappearing thallus, while subspecies chloropoUa (Fr.) Th. Fr. is the form with thicker

thallus.

6. Buellia turgescens (Nyl.) Tuck. Gen. Lich. 185. 1872.

Lecidea turgescens Nyl. Mem. Soc. Sci. Nat. Cherb. 5: 337. 1857.

Thallus verrucose and commonly areolate, or tlie swollen verrucpe crowded into a

more or less plicate crust; brownish ashy or rarely with a reddish cast, irregularly

scattered over the substratum, the thallus in some of the rock specimens showing some

suggestion of a cellular cortex; apothecia minute, 0.2 to 0.7 mm. in diameter, adnate

a

, * *

^lSI^I
^

Fig. 11,—Buellia myriocarpa. a, Apothecium; h, verlicul sec-

tion of apathcciuiii showing the dark cxciplo; r, ascus con-

taining spores, a, Ktilarj^ed 4 diameters; b, 40 diameters;

c, 450 diameters. From liriiike.

or more or less immersed, the disk blark or dark brown, flat or sliglitly convex, the

exciple also black and sometimes disappearing; hypothecium dark brown; hymeniuni

j)ale or perhaps more conmionly

brownish, especially above; j)ara-

physes rarely branched, com-

monly thickened and brown to-

ward the apex; asci clavate;

spores ellipsoid, brown, 9 to 15 /t

long and 4 to 7 /; wide.

Generally distributed over the

State. On dead wood and also

on rocks.
r

The rock form was recorded in

the preliminary reports as Buellia

pullata Tuck.

Elsewhere in North America in New England. Known also in Australia.

6. Buellia schaereri l)e Not; in Gioru.Bot. Ital 2': 199. ISIG.

Thallus thin and scurfy, becoming granuluse or sorediate-powdery, bruwnish-ashy,

often disappearing; apothecia minute or very minute, 0.15 to 0.45 mm. in diameter,

adnate, the disk black and flat or becoming variously convex, plicate or i)apillate,

the cxciple thin, brownish black, often disappearing; hypothecium dark brown, or

rarely much lighter or only slightly colored; hymenium pale, or pale below and

brownish above; paraphyees commonly cohering (losely, enlarged and brownish

toward the apex; asci short-clavate or inflated-clavate; spores brown, ellipsoid or

oblong-ellipsoid, 6 to 10 /t long and 2 to A)i wide.

Collected only at Rainy Lake City, but easily overlooked and doubtless occurring

elsewhere in northern Minnesota. On pines.

Elsewhere in North America in NewEngland, New Jersey, NewYork, Illinois, and

Ontario. Known also in Europe and Africa.

7, Buellia saxatilis (Schaer.) Koerb. Syst. Lich. 228. 1855.

Calicium saxatUe Schaer. Naturw. Anzeig. Schw. Gvs, 5: 35. 182L

Parasitic, and no thallus discernible except that of the host; apothecia minute, 0.2

to 0.4 mm. in diameter, sessile on the thallus of the host or at first somewhat immersed,

the disk flat and black or rarely becoming convex, the exciple brownish blark, com-

monly elevated, persistent, rather thick; hypothecium dark brown; hymenium pale

a Lich. Scand. 594. 1871.
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yellowish below and darker above in ours; i)araphyses distinct or somewhat colierent,
rarely branched, commonly enlarged and brownish toward the apex; awci clavate or
narrowly clavate; spores brown, ellipsoid, 9 to 13 /i long and 3 to 6 /i wide.

Collected on the northern boundary at Rainy Lake City. On the thallua of
Bacomyces hijsaoides

.

Elsewhere in North America in Vermont and Newfoundland. Known &\m in
Europe.

8. Buellia inquilina Tuck. Lich. Calif, 32. 18GG.

Parasitic and no thallus discernible exco])t that of the host; apothecia minute, 0.2
to 0.5 mm. in diameter, sessile or somewhat immersed, the disk black or brownish
black, flat or somewhat convex, the exciple black and prominent or finally disappear-
ing in ours; hypothecium dark brown; hymenium pale; paraphyses rarely branched,
commonly thickened and brownish toward the apex; asci clavate; spores brown^
ellipsoid, 10 to IS ji long and G to 8 /( wide.

Collected at Warroad, on the northern boundary. On Lecanora cinerea, the host thus
differing from that of Tuckerman, as likewi.-e the plant differs somewhat in form and
fiize of the apothecia.

Known elsewhere in Pennsylvania, North Carolina, South Carolina, and Texas. A
strictly North American lichen.

9. BueUia parmeHarum (Sommerf.) Tuck. Syn. N. A. Lich. 2: 106. 1888.
Lecidea punneliarum Sommerf. Suppl. Fl. Lapp. 17G. 182G.
Parasitic, and no thalhis discernible except that of the host, this commonly distorted

and forming small tufts and lobules of unusual form, the color also often changed-
apothecia minute, 0.2 to 0.5 mm. in diameter, the disk black or brownish l)Iack,°llat
or more commonly convex, the exciple prominent and black but commonly disap-
pearmg; hypothecium brown, varying toward blackish; hymenium pale to pale
brownish below and brownish or brown above; paraphyses sometimes branched, com-
monly enlarged and brownish toward the apex; asci cylindrico-clavate; spores oldong-
ovoid to ellipsoid, brown, 10 to 15 fi long and 3 to G /( wide.

Commonin the northern portion of the State. On Pannella saxatiUs and ]>. horreri
on cedars in swamps.

Elsewhere in North America in New England, Nebraska, California, and Newfound-
land, and at Bering Strait. Known also in Europe and Africa.

10. Buellia parasitica (Floerke) Tuck. Gen. Lich. 188. 1872.
Lecidea parasitica Y\oGv\i(^, Deutach. Lich. no. 101. 1819.
Parasitic and showing no thallus except that of the host plant; apothecia minute, 0.2

to O.G mm. in diameter, sessile, the disk flat or rarely becoming slightly convex, black
and oftener variously plicate when the apothecium becomes irregular in form, the
exciple thin and rarely disappearing in the plicate and irregular forms; hypothecium
dark brown; hymenium commonly pale below and brown or brownish above; para-
physes simple or rarely branched, frequently enlarged and brownish toward the apex-
asci clavate; spores 4-celled, brown, ellipsoid or oblong, 10 to 16 « long and 3 to 6 r!

wide.

Collected in the northern part of the State at Oak Islatid, Harding, and Tower. On
J'ertiisaria communis and Lecanora puUescens.

Also known in North America in California and Oregon, and at Bering Strait. Found
also in Europe and New Zealand.

11. BueUia glaucomaria (Nyl.) Tuck. Syn. N*. A. Lich. 2: 108. 1888.
Lrcidca glaucomaria Nyl. Nya Dot. Notis. 177. 1852.
Parasitic and showing no thallus except that of the host plant; apothecia minute,

0.2o to 0.C5 mm. in diameter, sessile, sometimes clustered and heaped, th<* disk flat
and bla(;k, the exciple thick and seldom disappearing; hvpothecium dark brown-
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hymenium also commonly dark in section; paraphyses not distinctly seen in ours;

asci clavate; spores 4-eeIledj brown, oblong-ellipsoid, 21 to 28 jt long and 7 to 9 ;i wide.

Collected along the northern boundary at Warroad. On Pertiisaria sp. on birch.

Elsewhere in North America in Greenland. Known also in northern Asia.

12. BuelUa badioatra (Floerke) Koerb. Syst. Lich. 223. 1855.

Lecidea badtoalra Floerke in Spreng. Neu. Entd. 2: 95. 1821.

Thallus verrucoae or more commonly chinky-areolatej the areolea usually convex

and wart-like, scattered upon the black so-called hypothallus or crowded and forming

a continuous crust, varying in color from gray to brownish or reddish brown, irregu-

larly and often widely spread over the substratum; apothecia small, O.Ii to 0.75 mm.
in diameter, immersed and adnate, the disk flat or slightly convex, black, the exciple

black, hardly raised above the disk and scarcely noticeable except in section; hy-

potheciuni dark brown; hymenium pale below and dark brown above; paraphyses

coherent or becoming semidistinct, simple or rarely branched ; asci clavate or inflated

-

clavate; spores brown, ellipsoid or obl<ing-ellipsoid, often somewhat constricted at the

septum, 25 to 38 /( long and 11 to 17 /( wide, surrounded by a halo.

Collected on Blueberry Island in Lake of the Woods. On rocks. Externally quite

like Rhizocarpon petraeum^ of which it may yet prove to be but a 2-celled condition.

Elsewhere in North America in Greenland and Newfoundland. Known also in

Europe.

The position of the species after the 4-celled species may well be questioned, but on

the whole it seems nearest to Rhizocarpon.

RHIZOCARPON Ĥam. in Lam. & DC, Fl. Fr.ed.3. 2: 365, 1805,

The thallus is commonly crustose, though tending toward squamulose conditions

in one or two species, on the whole better developed than in Buellia, as shown in

the more conspicuously verrucose and areolate conditions and the absence of granu-

lose forms, but scarcely showing cellular cortex in any of the species, nor with dis-

tinguishable algal or medullary layers. It lies plainly above the substratum, to which

it is attached by hyphal rhizoids, is on the whole considerably thicker and more

conspicuous than the thalli of Bucllias, and never entirely disappears, at least not

in any of our species. The aTgal eymbiont is as in Buellia,

In form, position relative to the thallus, color, and nature of the disk and exciple,

the apothecia are much the same as in the Buellias and Lecideas, but they are on the

whole rather larger. The spores are peculiar in that, while they usually become brown

or blackish brown, they are often persistently colorless, so that we find the colorless

and the brown spores in the same species and even in the same section, and often

apparently the colorless ones quite as mature as the brown ones. The mature spores

are 4-celled and muriform and usually surrounded by a halo. It remains to be dem-

onstrated that the spores pass from a 2-celled condition to the muriform condition in

any of the species placed here.

The present genus is closely related to Buellia, from which it has been separated

on account of the spore characters, this being the more common method of European

lichenists. The close relationship of the two genera is perhaps best seen in Bxidlia

hadioatra, which shows quite as many characters of the present genus. We have

admitted to the genus Buellia two species with 4-celled spores rather than recognize

as a third genus Dactylospora Koerb. &

Nine species and subspecies occur in the State. On rocks.

Type species Rhizocarpon geographicum (L.) DC. loc. cit.

a The original spelling is followed. ^ Syst. Lich. 27L 1855
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KEY TO THE SPECIES

Thallus whitish or ashy.

Thallus inclined to rounded forms.

Apothecia frequently concentrically arranged; spores

22 to 39 /£ lonsj and 11 to IG/i wide 3, R. calcareum
concentricxim.

Apothecia not concentrically arranged; spores 12 to 22

j« long and 4 to 9 /( wide la. R, alboatrum
mxicolum.

Thallus not inclined to rounded forms, but widely spread

and thin; spores as in the last above 1. A\ alboatrum.

Thallus not whitish or ashy (except sometimes in R. Ignobile).

Thallus from greenish to bright yellow 5. R. geographi-
cum.

Thallus from dark ashy to brownish black-

Apothecia immersed.

Spores always becoming muriform, rather large. . . 2a, 7?. petraeum
grande.

Spores rarely muriform, smaller 4. R, ignobile.

Apothecia not always immersed.

Apothecia immersed or adnate.

Spores 8 in each ascus 2. 7?. petraeum.

Spores ] or 2 in each ascus 2b. R. petraeum
monlagnaei.

Apothecia adnatc or somewhat immersed 2c. 7?. petraeum oh-

scuratum.

1, Rhizocarpon alboatrum (Iloffm.) Th. Fr. Nov. Act. Reg. Soc. Sci. Ups. III.

3: 337, 1861.

Lichen alhoater Iloffm. Eimm. Lich. Icon. 30. 1784.

Thallus ashy-gray, whitish or white^ commonly widely spread over the substratum

ae a continuous crust but sometimes scattered or rarely disappearing, at first smooth
but becoming chinky and verrucose-areolate and even rarely mealy; apothecia rather

small, 0.3 to 1 mm. in diameter, adnate or immersed, the disk dull black or more or

less white-pruinose, flat or becoming convex, the exciple black and commonly dis-

appearing; hypothecium blackish brown; hymenium pale or pale browni>=h below
and darker above; paraphyses simple or rarely branched, commonly enlarged and
brownish toward the apex; asci clavate; spores brown, 4-celled and becoming muri-

form, 12 to 22 p. long and 4 to 9 /t wide.

Quite common in the northwestern and southwestern portions of the State. On
trees, especially elms.

Generally distributed throughout North America. Found also in Europe, Asia,

and Africa,

Buellia alboatra of the preliminary reports.

la. Rhizocarpon alboatrum saxicola (Fr.) Fink.

Lecidea alboatra saxicola Fr. Lich. Eur. 337. 1831.

Thallus thicker and uiore inclined to rounded forms upon the substratum.

Collected at Mankato and at Rainy Lake City. On limestone and igneous rocks.

Widely distributed in North America, but not yet reported from arctic regions.

Known also in Europe.

Buellia alboatra saxicola of the preliminary reports.



\

PINK—THE LTCTTENS OF MINNESOTA. 99

2. Rhizocarpon petraeum (Wulf.) Koerb. Syst. Lich. 260. 1855.

Lichen petraeits Wulf. in Jacq. Coll. BoL. 3: 4. pi. 6.f. 2a. 1789,

Thallus varying in color from dark ashy to pea-green and brownish or brownish

black, smooth or more commonly more or less roughened, chinky, and verrucose-

areolate, usually widely and irregularly disposed upon the substratum, and continu-

ous or scattered npon the commonly distinct and black so-called hypothallus, varying

considerably in thickness, the areoles or verrucae also varying in size in the various

forms, but small or even minute; apothecia minute or middle-sized, 0.2 to 1.3 mm,
in diameter, immersed or adnate, the disk black or blackish brown and flat or rarely

somewhat convex, the exciple of tbe same color and at first elevated but frequently

disappearing; hypothecium dark brown; hymcnium pale or pale below and com-

moidy brownish above; paraphyscs commonly simple but sometimes branched,

usually enlarged and brownish toward the apex; asci clavate or inflated-clavate;

spores 4-celled and muriform, brown or hyaline, 15 to 40 ji long and 7 to 18 /i wide.

Occurring in all portions of the State except the southeastern. On igneous and

metamorphic rocks.

Found throughout the northern portions of North America and well southward in

the mountains. Known in all the grand divisions.

Buellia petraea of the preliminary reports.

The species varies greatly in the northern portion of the State, and in the last of

the preliminary reports a number of subspecies were added on authority of A. Zahl-

bruckner and T, Ilcdlund. These forms are variously regarded by Europeans as

bpecies or subspecies, and the disposition and synonymy are in a hopeless tangle for

the present. On the whole it seems best after further study to record some of the

various forms here as subspecies of the above species without any hope of having

made a final or even a clear disposition of all the difficulties.

2a. Rhizocarpon petraeum grande (Floerke) Fink.

Catocarpon grande Floerke, Flora 2: G90. 1828.

Thallus verrucoso-areolate, the areoles swollen, ashy or violaceous brownish, usually

scattered upon the conspicuous black hypothallus; apothecia immersed between the

areoles, soon becoming very convex and subglobose; spores rather large.

Throughout the nurtheaatern portion of the State and as far south as Taylors Falls.

TTubitat as above.

North American distribution the same as that of the species. Known also in

Europe,

Buellia petraca grandis of the preliminary reports.

2b. Rhizocarpon petraeum montagnaei (Flot.) Fink.

Rhizocarpon montagnaei Flot.; Koerb. Syst. Lich. 258, 1855.

Thallus as above, but the spores only one or two in each ascus and of the largest

size given for the species.

In all parts of the State where the species is known. Habitat as usual.

A strictly North American subspecies with same general range as the species,

Buellia ptlraea vxontagnaei of the preliminary reports.

2c. Rhizocarpon petraeum obscuratum (Ach.) Fink,

Lecidea petraea obscurata Ach. Lich. Univ. 156. 1810.

Thallus thin, minutely arcolate with flat areoles, ashy or pale brownish, Jhe hypo-

thallus commonly poorly developed or absent; apothecia adnate or somewhat im-

mersed, the exciple thick and persistent around the commonly flat disk; spores per-

sistently hyaline or only slightly colored.

Collected at Kettle Falls. On rocks.

Elsewhere in North America in Newfoundland. Known also in Europe.

Buellia obscurata of the preliminary reports.
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3. Rhizocarpon calcareum c one en trie um (Dav.) Th. Fr. Lich. Scand. 2: 632,

1874, Plate 8. A,

Lichen concentricus Dav. Trans. Linn. Soc. Lond. 2: 281. 1794.

Thallus white or whitish, smoothish or becoming chinky and finally arcolate with

quite minute areolesj in ours frequently disposed in more or less circular areas upon
the aubtstratum, the areas not more than 3 to 5 em, in diameter; apothecia frequently

showing a well-defined concentric arrangement, said to be 1 to 1.5 mm. in diameter,

but only 0.3 to 1 mm. in ours of this subspecies, immersed or adnate, the disk flat and

dull black or dark brown, rarely whitish-pruinose, the exciple dull black and per-

sistent; hypothecium dark brown; hymenium pale below and brownish above; para-

physes coherent or becoming distinctj simple or branched, thickened and brownish

toward the apex; asci clavate or inflated-clavate; spores hyaline or brown, muriform

in ours, said to be at first 4-celledj 22 to 39 /z long and 11 to IG /i wide.

The suborbieular thallus and the concentric arrangement of the apothecia are the

special marks of the subspecies and to this may be added that the disk is said to be

sometimes concave.

Collected at Rainy Lake City and at Kettle Falls. On rocks. Also at Grand
Maraia, and not previously reported from this locality, where the likeness given here-

with was secured.

Not known elsewhere in North America. Found also in Europe.

The material from Grand Marais, determined by T. Iledlund, is plainly marked, and

distinct from any form of Rhizocarpon pctraeum, but I amdisposed to think that all the

forms recorded in the preliminary reports as Buellia concentrica belong to that species.

Explanation^ of Plate 8. —A, Plant of Rhizocarpon calcareum conccntricum on rocks, showing the

orbicular crustose thallus and the concentrically arranged apothecia. B, Plant of R. geographicum on

rock, showing the areolate erustose thallus and the immersed apothecia. A enlarged 2J and B 3 diameters,

4. Rhizocarpon ignobile Th. Fr. Lich. Scand. 2: 619. 1874,

Thallus ashy or ashy brownish, chinky or minutely verrucose-areolate, continuous

or scattered upon the black hypothallus, more or less circular in small areas or more
widely and irregularly distributed over the substratum; apothecia commonly im-

mersed, small or minute, 0.3 to 0.7 mm. in diameter, the disk dull black, flat or

becoming convex, the exciple black and frequently disappearing; hypothecium dark

brown; hymenium pale, or pale below and brownish above; paraphyscs frequently

cohering, simple or branched, commonly enlarged and brownish toward the apex;

asci clavate or inflated-clavate; spores in ours most frequently 2-celledj but passing

into 4-celled and rarely into muriform conditions, hyaline, 14 to 20 /i long and G to

11 p. wide.'

Determined by A. Zahlbruckner from Grand Portage Island and not previously

reported from Minnesota. On rocks. Also, the plant from Rainy Lake City recorded

as Buellia concreta in the last preliminary report seems to belong here. This was
also determined by Doctor Zahlbruckner.

Rhizocarpon concretum is known from Newfoundland, but R, ignohile has not been
previously reported from North America. Found also in Europe.

6. Rhizocarpon geographicum (L.) Lam. & DC. FL Fr. ed. 3. 2: 365. 1805.

Lichen geographicus Ij. Sp. PL 1607. 1753.

Plate 8, B.

Thallus. greenish to bright yellow upon a black hypothallus, composed of small

areoles scattered over the substratum upon the conspicuous hypothallus or crowded

into a continuous crust, in the latter case sometimes verrucose or chinky rather than dis-

tinctly areolate, the areas upon the substratum often quite small; apothecia small, 0.4

to 1 mm. in diameter, often crowded together in groups, and then angulate, in the more
continuous forms of thalli immersed between the areoles or in the thallus, the disk

black and flat or convex, the exciple black and somewhat prominent, but often dis-

appearing; hypothecium dark brown; hymenium pale, or pale below and brownish
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above; paraphysea distinct or cohering^ floraetimes branched and frequently thick-

ened and brownish toward the apex; asci clavate or inflated-clavate; spores 2 to

4-celled and becoming muriform, hyaline to blackish brown, 18 to 38 /« long and 10

to 17 ;( wide.

Occurring rarely in the extreme northern portion of the State. On rocks.

Throughout British America and Alaska and occasionally noted in the northern

United States and southward in the mountains. Known in all the grand divisions,

Buellia geograj)Jiica ol the preliminary reports.

Explanation of Plate 8.—See page KX).

Family PSORACEAE.

This is a small family closely related to the last. Indeed, it may w^ell be doubted

whether there is sullicient reason for separating the Psoraceae from the Lecideaccae.

In the present family the thalhis is sciuamulose or squamulose-crustose with a well-

developed cellular cortex above, while in the Lecideaceae there is rarely any sug-

gestion of a squamulose condition^ and in these best states there is only rarely a

suggestion of a cellular cortex, never one sufficiently developed to form a continuous

layer.

The apothecia are similar to those of the last family, but there is never any thal-

loid exciple. The algal symbiont is Cystococcus. The spores do not show so wide

a range of structure as in the Lecideaceae, the brow^n and muriform forms being

wanting.

Externally the thalli resemble those of certain Dermalocarpons, but there is no close

relationship between that genus and members of the present family.

'Two genera and several species and subspecies of the family occur in the State,

on rocks or earth. The first genus seems to stand between section IJiatora and

Cladoniaj while the second is nearest to Eulecideaj except for the spores, which are

nearer to those of Bilimbia.

PSORAlloffm. Descr. VI. Crypt. 1: 37. pi Sj. 1 (etseq.) 1790.

Plate 9.

The thalhis is composed of squamules, each of which is to be regarded as a small

foliose structiire. These squamiiles are of various forms and may be scattered

or may be run together into a continuous crustose or foliose thallus. The upper

cortex is well developed and thick and shows a more or less well-defined cellular

structure in all of the species. The lower cortex may be entirely wanting, or there

may be a pseudocortex of hyplue extending for most part in a horizontal direction.

The algal layer is always well represented. ^Mien the pseudocortex is present on

the lower side, it re])laces the medullary layer. The upi)cr cellular cortex is more

or less gelatinized and the cell lumina correspondingly reduced, and the gelatiniza-

tion may go so far as completely to obliterate the cellular structure, especially in the

upper portion of the cortex. The algal symbionts are doubtless a form of Tystococ-

cus. The color of the thallus varies greatly. The squamules are attached to the

substratum by more or less numerous hyphal rhizoids; and they may be flat and closely

attached throughout, or the margins may be ascendant.

The apothecia are variously disposed over the surface of the squamules and are rather

small and adnate or sessile. The proper exciple is evanescent or soon overgrown in

all of our species and is therefore seldom seen. The color is most commonly a brown or

black. The hypotheciuni is usually more or less brown, and the hymenium pale or

somewhat colored. The paraph yses are commonly simple, but branched forms may

be found in any of our species. The spores are simple, ellipsoid in form, and hyaline.

In apothecial and spore characters the present genus is plainly most closely related

to Lecidea, but the thallus is much better developed than in any member of that
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genus and reminds one of that of Toniniae and also of the primary thallus of mopt

Cladonias. Thus the genus seems to be rchitod below with Lecidea and above with

Cladonia, probably having been derived from members of the former genus and ]jer-

haps leading up to certain ones of the latter.

Five species and subspecies occur in the Stale. Commonly on earth or rocks.

Type species Psora caesia Hoffm. loc. cit. But this is a Piiyscia, doubtless P.

caesia (Iloffm.) Nyl. This, therefore, gives Psora precedence over Physcia, biit Psora

Hoffm. is anticipated by Psora Hill, 1769, a genus of Asteraceae.

Explanation of Plate 0.—Fig. 1, a, a portion of Uiu Uiallus; b, an apotheciuni. Fig. 2, u, an apo-

theciuni; &, a portion of the thallus. Fig. 3, a section thrntigh an apothccitun and tho undorl^ing thallus;

II, the hymeniuin; 6, the hypotheciuni; c,the medullary layer; d,i\m hyplial rhizoids. Fig. 4, a section of

the thallus; a, the dermis; b, the uppt^r cortex; c, the algal layer; d, the medullary layer; c, the hyphal

rhizoids. Fig. 5, a paraph ysis and an ascus. Fig. fi, free ylniple spores. Fig. 1 , natural size; fig. 2, enlarged

about 8 diameters; fig. 3, enlarged 300 diameters; fig. 4, enlarged al>oiit 425 diameters; figs. 5, (1, enlarged

0.5O diameters. From Schneider.

KEY TO THE SPECIES.

k

Thallus brownijsh to blacklah; on rocks.

Thallus brownish olivaceoua and darker, ascendant 1. P. mfonigra,

Thallua dull brown to reddish brown ^ white-edged, adnate,

or ascendant at the margin 2. P. rifssella.

Thallus not brownish or blackish; on earth.

Thallus white, adnate 3a- P, dcclpicns dc

a Ihala.

Thallus not white.

Thallus incarnate brick-colored, ch)sely adnate, white-

edged ^,,,-,- ^ 3 . P. decijyieiis.

Thallus greenish yellow or finally tawny 4, P. icterlca.

r

1. Psora rufonigra (Tuck.) Fink.

Bialora rufonigra Tuck. Syn. Lich. N. E. 58. 1848.

ThalluB composed of brownish or more commonly olivaceous or even blackish,

scattered or more or less clustered and imbricate, irregular or round-lobed, commonly

ascendant, somewhat concave, smooth pquamules, these rather small, 0.5 to 1.5 mm,
in diameter, commonly darker along the margins and below, clothed below with

dark hyphal rhizoids; below the algal layer of the thallus a layer of densely inter-

woven hyphse, to be regarded as a pseudocortex raihc^r than a medulla; apothecia

rather small, 0.3 to 1 mm. in diameter, adnate, in ours at least black, though said to

be sometimes dark rufous, rarely flattish and margined by an exciple, but more com-

monly convex and immarginate; hypotheciuni pale; hymenium pale or darkening,

especially above; paraphyses simple or rarely branched, commonly dark and en-

larged toward the apex; asci clavate; spores oblong-ellipsoid, 8 to 15 ft long and 5 to

7 fx wide.

The plant is the most widely distributed member of the genus in the State, and may
be looked for in all portions except the southeaRtern. On the Archaean or Algonkian

rock exposures. Though the most widely distributed, this lichen is by no means

common. Thus far, in Minnesota, it has always been met with growing on rocks with

an alga resembling Sirosiphon in external a[»pearance.

The species is widely distributed in the United States and extends northward into

British America. A strictly North American plant.

Bialora rufonigra of the preliminary reports.

2. Psora russellii (Tu(*k.) Fink.

Lecidea russelliiTiivk . Proc. Amer. Acad. 5:417. 1862.

Thallus composed of rather thick, dull or re<ldish brown, scattered or more or less

clustered, closely adnate or marginally ascendant, rounded or more or less lobed and

Plate 9.
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irregular, sometimes reticulately furrowed, white-edged squamuluy, larger than those

of the above, 1 to 3.5 mm. in diameter, white beneath; pseudocortex below f^rarcely

any, the hyphal rhizoids rather few, usually situated toward the center of the ihallus:

apothecia of about the same size as in the last, or perhaps somewhat larger, sessile,

commonly convex and the paler margin disappearing, reddibh brown and darkening;

bypothecium yellowish or light brown; hymenium pale yellowiah to browniish,

lighter below; paraphyses simple, or rarely branched toward the commonly

enlarged and brownish apex; asci <;ylindrico-clavate; spores ellipsoid, 9 to IS/i long

and 4 to 6 /( wdde.

The plant here reported was collected at La Crosse, Wisconsin, by L. II. Pammel,

but of course the same occurs on the Minnesota side. On calcareous rocks. Quite

common in northeastern Iowa and no doubt also in southeastern Minnesota.

Widely distributed in the United States and northward into British America, A
North American plant.

Biatora russellU of the preliminary reports.

3. Psora decipiens (Ehrh.) Hoffm. Descr. PI. Crypt. 2: 63. pL 4Sj. 1-S. 1794.

Lichen decipiens Ehrh. in Iledw. Descr. Muse. Frond. 2: 7. 1789.

Thallus composed of incarnate brick-colored, scattered or rarely somewhat clus-

tered, closely adnate, rounded or somewhat irre-jular and lobed, entire or in ours

frequently delicately crenulate-mar^dned, more or less concave and sometimes fur-

rowed, white-edged squamules, which are thinner and somewhat smaller than those

of the last, 0.75 to 3 mm. in diameter, and white below; thallus microscopically

similar to the last; apothecia slightly smaller than in the last, 0.3 to 1.2 mm. in

diameter, sessile or adnate, commonly marginal and sometimes oblong, brown and

becoming black, usually strongly convex and the lighter margin absent; bypothe-

cium brown or brownish; hymenium pale brownish or reddish brown; paraphyses

simple or rarely branched toward the apex, there usually enlarged and brownish;

asci clavate; spores oblong-ovoid, 10 to IG /i long and 5 to 7 /x wide.

Collected at Granite Falls, at Cattle Lake, and in the Leaf Hills. On calcareous

earth. No doubt occurs also with the last in southeastern Minnesota, but always on

earth. The differences between the present and the last species above are easily

seen in the plants, though not easy to demonstrate in the descriptions.

Widely distributed in North America, but not known at the extreme south. Know^n

from all the grand divisions except South America.

Biatora decipiens of the preliminary reports.

3a. Psora decipiens dealbata (Tuck.) Fink.

Biatora decipiens dealbata Tuck. Syn. N. A. Lich. 2: 13. 1888.

As the above, except that the thallus is white. It may well be doubted whether

this should be recognized as a subspecies simply on the basis of the color difference.

Collected with the above at Granite Falls and in the Leaf Hills. The same occurs

in Iowa and may be looked for wherever the species occurs.

Biatora decipiens dealbata of the preliminary reports.

4. Psora icterica (Mont.) Fink.

Biatora icterica Mont. Ann. Sci. Nat. Bot. 11.2: 373. 1834.

Thallus composed of greenish, yellowish, or finally tawny squamules, these scat-

tered or areolately or irabricately clustered, closely adnate, but frequently somewhat

raised and paler-edged, sometimes rounded but more frequently radiately or irregu-

larly lobed, flat or concave, smooth or furrowed, ventrally white, 1 to 4 mm, in diame-

ter in ours (Tuckerman says hardly so large as in the last); thallus showing the

peeudocortex below much as in our first species of the genus; apothecia small to

middle-sized, 0.3 to 1.2 mm. in diameter, closely sessile, dark brown and blackening.
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the disk commonly convex and withoul; margin; hypothecium pale brownish to

brown; hymenium light brown; paraphywes simple or rarely branched, commonly
thickened and brownish toward the apex; aeci clavate; spores ovoid-ellipsoid, 12 to

18 n long and 4 to 7 /( wide.

Collected at Granite Falls. Tuckernian also records the plant from the State, col-,

lected by Lapham, but without locality. On earth.

Widely distributed in the United State.s west of the Mis.^i.ssippi River, and also
collected in New York and in British Columbia. A strictly American plant, also
widely distributed in South America.

Biutora icterica of the preliminary report;-;.

TONINIA Ma.s.s. Ric. Lich. 107./. ,.^1J-214. 1852.

The thallus is squamulose-crustose, squamulose, <.r even subareolate, and is usually
lobed at the margin. So far a.s we have been able to examine the species, the upper
cortex is rather tliin, but cellular, and the algal and medullary layers are more or less

differentiated. No lower cortex is developed. The upper cortex is usually con-
siderably gelatinized and the cells may bo completely obliterated, especially toward
the upper portion. The algal symbiont is Cystococcus. White, ashy, sea-green,
brown, and olivaceous are common colors. Ilyphal rhizoids attach the thallus to the
substratum. On the whole, the thalli remin(i one of those of the Rsoras, and they
may consist of scattered squamules or may be continuous with the squamules more
or less imbricated. The apothecia are scattered over the squamules and are usually
black, small, and adnate or sessile. The proper exciple is commonly dark, but may
be lighter and more like that of the section Biatora than that of Eulecidea. It usually
soon disappears, leaving the apothecium without margin. The hypothecium varies
from pale to dark brown and the hymenium also may be more or less brownish
throughout. The asci are clavate or rarely cylindrico-clavatc. The spores are
hyaline, 4 to S-celled, and oblong or ellipsoid.

The present genua is nearest to Psora as to thallus structure, but nearer to Bilimbia
as to spores, and on the whole doubtless nearest to Eulecidea as to character of the
apothecium or more especially the cxciplo. Species having 2-celled spores are by
some admitted to the genus, but we have followed Massalongo in excluding them.

A single species has been met in the State. On mossy rocks.
Type species Toninia dnereovirem (Schaer.) Mass. loc. cit.

Toninia aromatica (J. E. Smith) iUufs. Symm. Lich. 54. 1855.
Lichen arornuticus J. E. Smith in Sowerby, p:ngl. Rot. 26: pi. 1777. 1807.
Thallus composed of rather small, contiguous or more or less scattered, verruca-

like squamules, 0.5 to 2 mm. in diameter, when closely clustered forming a subver-
rucose crust, the squamules thickened and commonly more or less irregular, the
crust, when continuous, pomewhat irregular and covering areas of the substratum
to to 35 mm. in diameter, olivaceous varying toward brownish or ashy; apothecia
small, adnate, 0.4 to 1 mm. in diameter, often clustered, the <Iisk black, at first
flat and surrounded by the black exciple, soon becoming convex and variously
irregular, the exciple disappearing; hypotliecium brown to blackish brown; hymc-
nium_ commonly brownish throughout and darker above; paraphyscs simple or
more or less branched, often somewhat coherent, commonly enlarged and brownish
toward the apex; asci clavate or <:ylindrico-clavate; spores fusiform to cylindrico-
fuaiform, 4-celled, 15 to 27 fi long and 3 to 4.5 ji wide.

Collected on mosses over rocks at Grand ^farais. Not previously reported from
Minnesota.

^

Reported from California and Ontario, but the California material is said to have
simple spores and must be immature or of some other species. Known also in Europe
and Africa.
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Family BAEOMYCETACEAE.

One of the two genera of this sniall ^^roup seems to stand out ditslinctly enough to

warrant the recognition of the group as a family. This is the genus Baeomyces.
Here we have a well developed etipe in company with apothecial characters related

to those of the Lecideaceao rather than of the Caliciaceae, w^here the stipe is also

found. It is apparent enough that the Baeomyces may have been evolved from the

Lecideas by the development of a stipe. And, indeed, the relationship as to thallus,

apothecia, and spores seems very close. But when we turn to the other genus,

Icmadophila, we are confronted with difficulties which make it questionable whether
that genus should be placed in the present family or with the Lecanoraceae. The
relationships of the genus are discussed in connection with the description of it, and
here it need only be said that the spore characters are such as might indicate a close

relationship with Biatorina or Bilimbia, and that this fact adds weight to the present

disposition of the genus.

The family is represented in the State by but two genera and as many species.

Both species are found in tlie northern ])ortion of the State.

BAEOMYCESEhrh, Bcitr. Naturk. 4: 149. 1789.

The thallus is commonly crustose, though in one North American and a few foreign

species it reaches a subfoliose condition. In all of the crustose species, at least, the

cortical layers are absent, though algal and medullary layers may usually be distin-

guished, the former usually covered above by a thin layer of gelatinized hyphae.

The hyphal rhizoids are few. The algu> are probably a modified form of Cystococ-

cus, but Gloeocapsa-like colonies are also frequently found in some of the species.

The apothecia are borne upon stipes, which are devoid of algal cells and thus more
rudimentary structures than the podetia of the Cladonias. The stipes, accordingly,

are composed entirely of hypha?, those forming the outside being closely packed and
running longitudinally, while those toward the central portions are more loosely

and irregularly arranged.

The aputhecia are single or more or less grouped upon the stipes. They are sur-

rounded by a proper exciple, which may disappear when the disk becomes very con-

vex. The hypothecium is commonly pale and the hymenium pale or lirownish

below and darker above. The spores are simple and colorless in the genus as here

limited.

The members of the genus are clearly related to the Cladonias and the Lecideas,

and scarcely more closely or certainly with Icmadophila, M-hich genus is included

with Baeomyces by Tuckerman.

A single species is found in the fState. On rocks and earth.

Type species Lichen hacomyccs'L. f, Suppb PL 450. 1781< (Baeomyces roseus Pers.

Ann. Bot. Usteri 7: 19. 1794.)

Baeomyces byssoides (L.) Ach. T-ich, Suec. 82. 235. 1798. Plate 10, A.

Lichen byssoides L. Mant. PL 1: 133. 17G7.

Primary thallus crustose and rather thin, granulose, the rounded granules becom-
ing leprose-squamose and crenate-lobulate, commonly widely and irregularly spread

over the substratum as a continuous or more or less broken crust, sea-green or more
commonly varying toward greenish or whitish; stipes unbranched (or rarely divided

above) an<l scarcely ever more than 3 or 4 mm. long, usually shorter and sometimes

scarcely developed; apothecia commonly convex-pileate, small to middle-sized,

0.7 to 1.75 mm. in diameter, the disk from brownish flesh-colored to dark ])rown, the

exciple evanescent; hypothecium commonly pale; hymenium pale brownish below
and darker above; paraphyses simple or frequently branched, commonly enlarged

7920—10- 8
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and darker toward the apex; aaci cylindrico-clavate; sporori simple, oblong-ellipsoid,

8 to 15 /f long and 3 to 4 ju wide.

Found in a number of places in the northern portion of the State. On rocks and

earth.

Elsewhere in North America in NewYork, NewHampshire, Oregon, North Carolina,

and Florida, and in several places in British America. Within the United States

usually in mountains. Known also in South America, Europe, and New Zealand.

Explanation of Plate 10,— A, riant of Baeomyccs hjs.so'idcs on rocks, showing the thalUis and the stipes

Eurmountrxl by apothccia. B, Plant of Icmadophila aeruginosa on a deKorlicuted log, showing the thallu3

and Uic ai)t)Llicc'ia. A enlarged nearly' 2^ diaiiieters; 13 enlarged nearly 2} diameters.

ICMADOPHILAEhrli. Reitr. NaUirk. 4: 147. 1789.

In the single species known the thallua is crustoso, usually widely spread over the

Bubstratum, to which it is closely attached, and scarcely ehow^ing any differentiation

into layers. The algal symbiont is a modified form of Cystococcus, though Gloeocapsa

may also appear in the association. The stipes are absent or very short, and if to be

reganbnl as stipes at all, are solid throughout.

The apothecia are sessile or ?ubsessile, of good size, and surrounded by a proper

exci])lo, which may disappear. The proper exciple is in turn surrounded byathal-
loid one, which is quite evanescent. The spores arc 2 to 4-celled, hyaline, and fusi-

form.

The relationships of the genus are by no means certain. A comparison of the above

description with that of Baeomyces will reveal considerable similarity, and yet per-

haps the spore and apothecial characters would place the present genus quite as close

to Ilacmatomma. Also, the external resemblance to Leranora pallida is very marked.

Type species Lichen icmadophilus L. f. Siippl. PI. 450. 1781.. (Icmadophila aeru-

ginosa (Scop.) Mass.)

Icamadophila aeruginosa (Scop.) Mass. Kic. Lich. 2(5. 1852. Plate 10, B.

Lichen acruginosus Scop. FI. Carn, ed.2. 2: 361./. 4'2. 1772.

Primary thallus crustose, of medium thickness, roughened -granulate or rather verru-

coee, rarely becoming subleprose, usually widely spread over the substratum as a

continuous crust, sea-green, varying toward greenish or whitish; apothecia sessile or

borne on the rarely developed, very short stipes, middle-sized or larger, 0.6 to 3.5 mm.
in diameter, rosy flesh-color or lighter, the disk flattish and commonly more or less

wrinkled, surrounded by a rather thin proper margin, this in turn usually by more or

less of a thalloid one, or the disk sometimes becoming convex and the excipular mar-

gin disappearing; hypothecium pale; hymcnium of the same color or slightly darker

above; paraphyses simple or rarely branched, sometimes i^lightly enlarged and colored

above; asci cylindrico-clavate; spores oblong- fusiform, 2 to 4-celled, 14 to 28 fi lung

and 4 to 6 tt wide.

Generally distributed in the extreme northern portion of the State. On rotting

w^ood.

Found throughout British America, in Oregon, and in the Rocky Mountains.
Known also in Europe and Asia.

Baeomyces aeruginosiis of the i)reliminary re]>orts.

Family CLADONIACEAE.

Tlio family within the limits of this volume consists of the single genus Cladonia.

The structure of the thallus and apothecia will be thoroughly discussed in the de-

scription of the genus. The origin of stipes and podetia is similar in each ontogeny,

and it may be assumed that the lichens showing the podetia have been derived phylo-

genetically from some such genus as Baeomyces, in which we have the stipes and also
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very tiimilar apothecial structure. Ileuce it would seem that the Cladonias are closely

related to Haeomyces. Plainly enough Stereocaulon is also cluwely related to Cladonia,

and we need not discuss here several other closely related genera not found in our

flora-

Though the family consists of the single genus, this genus is the largest in our flora

and contains nearly one-eighth of all of our lichens.

CLADONIAHill; Web. in Wig. Prim. Fl. IIols. 90. 1280,

Pl.\te 11.

The thallus consists of a basal more or loss ascendant and squamulose primary por-

tion an<l an erect fruticose portion, constituting the podetia. The basal or primary

thallus may depart from the typical foliose and ascendant form, being then crustosc

and horizontal, and when so is more or less roughened or verrucosc. In structure, this

portion of the thallus shows a pseudocortex on the upper side, but the lower side is

without cortex and usually eorediate; or more rarely the cortex is wanting even above,

Thisprimary thallus consists of squamuloH which are exceedingly variable in form and

size even in a given species, and it may be evanescent, so that it is seldom seen in such

long-lived ])]antB as Cladonias, The algal and medullary layers are usually more or

less differentiated.
'

The podetia commonly arise from the surface of the squamules or verructe of tho

primary thallus, though the primary thalhis may disappear and even the bases of the

podetia die while the upper portion continues to grow, perhaps for centuries. These

podetia may be simple and cyliudrical, tubreform, trumpet-shaped, or variously

irregular, or they maybe branched and are frequently very much so. Their sujumits

are frequently cup-shaped, and from the margins or central portions of the cups sec-

ondary podetia may arise, and from the cups of these tertiary, etc. These secondary

and tertiary podetia are commonly called proliferations, and the lowest and original

podetia form the first rank, the secondary podetia the second rank, the tertiary the

third rank, etc. The podetia are thus in the form of more or less hollow- cyUndefs and

have the usual layers arranged radially. In both primary thallus and podetia the

cortex is really a pseudocortex of interwoven and much gelatinized hyphae, and in

the podetia algal cells are few. The cortex may be partly ur entirely absent from the

podetia, when they are likely to be sorediale. ^Mien present, the cortex may be con-

tinuous, verrucose, areolate, or scattered-areolate. Squamules similar to those of the

primary thallus frequently clothe the podetia to a greater ur less extent. The central

hyphte of the podetium run approxhnately in the direction of the long axis. The algal

symbiont is Oystococcus. As to atl a(*hment, hyphal rhizoids are more or less frequent,

fastening the squamules, or perhaps rarely the basal end of tho podetia, to the sub-

stratum. The squamules, and more especially the podetia, in these recently evolved

lichens are so extremely variable that the Cladonias become the most difficult

lichens to determine.

The apothecia are either terminal on the p-jdetia or on their cups or branches, or

short apothecial stalks may intervene. They vary considerably in size, form, and

arrangement, and may have a flat disk and a thin biatoroid margin, or a convex disk

which is commonly without a marginal exciple. The prevailing color of the disk

is brown or scarlet, and the upper portion of the hymenium usually partakes more

or less of these colors, while the lower portion and the hypothecium are paler. The

paraphyses are simple or more rarely branched, and the asci are clavate or cylindrico"

clavate, with the apical wall almost uniformly more or h^ss thickened. The spores

arc sunple, hyaline, ellipsoid, and so uniform in size and shape that no use is ordinarily

made of them in the classification of species. Soredia are very common, though incon-

spicuous and easily overlooked.

The genus is closely related, as already noted, to Stereocaulon; also to Tham-

nolia, a genus consisting of a single species and not represented in our flora.
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Cladoiila is represented in the State by over 50 more or less distinct lichens. Our

species occur on all sorts of substrataj but most commonly on earth or old wood.

The synonymy of the Cladonias was considerably changed during the progress of the

preliminary reports, and is consequently quite different in the earlier papers of these

reports from that used in this volume.

Type species Cladonia polymorpha^\idh. loc. cit. ((7. squamosa (Scop.) Hoffm.)

Explanation OF Plate 11. —Fig. 1, the plant; a dad c, sterile podetia; b, apothecia; dj the primary

thullus; e, proUferations or branches. Fig. 2, adiagranunatlcsectionof thecupof apodeliuni; a, cavities;

6, mechanical tissue. Fig. *'?, a section of an apothecium; a, the hj'inenium; &, thehypothecinm. Fig.

4, a section of the primary or horizontal thullus; a, ilni cortex of gelatinized hyphtr; b, the al^^al layer; c,

the hyphLTC extending in the direction of growth, within a very thin medullary layer between 5 and c.

Fig. 5, two paraphyses and an ascus with spores. Fig, 6, spores. Fig. 7, algal cells. Fig. S, a, sterigmata,

bearing aperniatia; 6, hyplial network below the sterigmata; c, tissue nic-losing the speriiui^oniuni. Fig.

9j sperniatia. Fig. 1, natural size; fig. 2, enlarged about 15 diameters; fig. ^^, enlarged 2.')0 diameters; fig. 4,

enlarged about 175 diameters; figs. 5-7, enlarged G50 diameters; fig. 8, enlarged 500 diameters; fig. 9,

enlarged 1,600 diameters. From Schneider.

KEY TO THE SPECIES.

Section I, Plants large, the primary thallua disappearing; podetia much branched;

apoUiQcia rare,

Podetia large, sea-green to grayish or brownish, the sterile tips

nutant 1. C. rangi/erina.

Piidetia hardly so large.

Podetia stoulish, whitishj straw-colored, or sea-green 2. C, sijlvatica,

Podetia more slender, whitish or yellowish straw-colored,

the sterile tips erect and brighter 3. C. alpestris.

Section II. Apothecia scarlet; podetia usually m)t conspicuously branched.

Cups present and well developed.

Primary thallus usually disappearing; podetia usually

longer and more slender than in the three follr.\ving, _ 8. C deformis.

Primary thallus usually persistent.

Squaniules large 6. C. dUjitata,

Squamules much smaller.

Podetia corticate throughout 7. C. caccifera,

Podetia decorticate and sorediate toward the top 7a. C. cocci/era pleu-

rota.

Cups absent or poorly developed.

Podetia absent or short 9b. C. cristatclla pal-

lidicola.

Podetia well developed.

Podetia simple or rarely branched, usually decorticate.

Spores obliquely disposed; podetia rarely branched.. .

Spores irregularly disposed
;

podetia inure often

branched

Podetia somewhat more commonly and eons])icu(»usly

branched, corticate,

Podetia not densely squamulose 9,

Podetia densely squamulose 9a. C. cristatclla vcs-

tita.

Section III. Apothecia brown; primary thallus usually evanescent; podetia for

the most part conspicuously branched.

Podetia more or less decorticate and sorediate 12a. C, furcata scabri-

usc u la

.

4. C. hac'dlaris.

5. c. macilenla.

9. c. cristatclla.
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Pocietia corticate.

Fodetia Ptraw-colored, whitish, or sea-green.

Podetia not conspicuously squamulose, at least not

throughout*

Tips straight and subulate.

Tips usually brown 10. C. amatirocraea

,

Tips rarely brown.

Tiprt usually subulate; podetia stout 11, C. undalis.

Tips dhortand obtuse; podetia stout 11a. C. uncialis ohtus-

ala.

Tips often recurved; podetia longer and more slender. . 12. C.furcata.

Podetia usually more or less squamulose throughout.

Tips and whole branches irregular 12c. C. /areata finkii.

Tips and branches not irregular 12d. C. /areata pin-

nata.

Podetia not always straw-colored or sea-green.

Podetia brownish or olive-brown above 12b. C. /ureata para-

doxa.

Podetia sea-green to reddish l)rown nr olivaceous 13. C. erispata.

Section IV. Apothecia bruwn; primary thallus usually persistent; podetia fur most

part simple, or little branched,

Podetia becoming long.

Podetia always corticate.

Cortex continuous or closely areolate.

Podetia usually cupless; tips short-branched 19. C. turgida.

Podetia cup-bearing.

Proliferations from the centers of the cups 25. C. verticillata.

Proliferations in part from the margins of the cups

and the sides of the podetia 25a. C. verticUlala cer-

vicornis.

Cortex continuous to scattered, areolate.

Podetia sorediate between the scattered areoles,

Podetia sometimes squamulose toward the base, com-

monly cup-bearing 23. C. gracilis.

Podetia squamulose throughout; cups more irregu-

lar 2;^u. C. gracilis dilacer-

ata.

Podetia subtomentose between the scattered areoles,

middle-sized, cylindrical or- turbinate, 'sometimes

squamulose and often cup-bearing 24. C degenerans and

two subspecies,

a and b.

Podetia not always corticate.

Podetia frequently becoming partly or almost wholly de-

corticate.

Podetia plainly squamulose.

Squamules small 15. C. squamosa,

Squamules larger 15b. C. squamosa phyl-

loco ma

.

Podetia nut plainly squamulose.

Podetia almost destitute of squamules. ... - 15a. C. squamosa mul-

tibracteata.

Podetia squamulose-scaly 14. C. suhsquamosa.
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PodeLia always partly or wholly ilecorticate.

Tips of podolia often perforate when not cup-bearing 18. C. cenotca.

Tips of podetia not perforate.

Podetia not cup-boaring,-.

Podetia variously decorticate and .^orodiate 22. C, decorticata.

Podetia wholly decorticate and isorediate, or corti-

cate toward the ba.se 27e. C. fimbriata subu-

lata.

Podetia froquontly cup-boaring 27. C. fimbriata and

subspecies be-

low.

Podetia nhort; cups common . 27a. C. fimbriata slm-

Podetia longer.

pi ex.

Cujjs common and well developed.

Cups copiously and re])eatediy proliferate 27b. C, fivthriata pro

lifera.

Cups not so copiously proliferate 27d. C, fimbriata radi

atn.

Cups absent or poorly developed.

Podetia much elongat(*d 27c. C, fimbriata cor

vntoradiata.

Podetia not so much elongated.

Podetia still quite lon^ 27f. C fiinbriald ncm

f Podetia shorter.

Podetia quite stout and not often squamu
lose

oxyva.

27g. C. fimbriata coni-

Podetia shorter

ocraea.

Podetia more slender and more frecjuently

squamulose 27h. C. funbriata apo

lepla.

Podetia very short.

Podetia abortive, decorticate IG. <?. cucspitiria.

Podetia always evident, partly (le(i)rticate 17. C. dclivata.

Podetia somewhat longer.

Podetia not cup-bearing.

Podetia corticate throughout.

Podetia simple or branched toward the apex 20. C. mitrula.

Podetia freely branchings often from the base 21

.

C cariosa.

Podetia decorticate, at least toward the to]) 28a- C pityrea sub

acuta.

Podetia cup-bearing, at least sometimes.

Cups not very commonly present.

Cups rarely and abortively present 20. C, bolrytes.

Cups more often present 2S. C. pityrea.

Cups always present.

Sqnamules of the j)rimary tliallus t,hinner and more

incised.

Podetia corticate throughout 26. C. pyxidata.

Podetia decorticate above 2f]a, C. pyxidata
chlorophaea.

Squamules of the primary thalhis thicker and less

incised, closely packed into a brownish or oli\a-

ceous crust
ri

2Gb. C, pyxidata
pocilluni.
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1. Cladonia rangiferina (L.) Web. in ^\i-- Prim. Fl. IIoIf. 90. 1780. Plate 12.

Lichen rangiferinus L. Sp. PI. 1153. 1753.

Primary thallus rarely seen, when present crustoKC and delicate and composed of sub-

globose, depressed or irregular, clustered or scattered verrucoi, tlioseO.25 to 0.4 mm. in

diameter, ashy-white and doHtitut^ of corlical layer; podetia arising from the surface

of the verruca^ often as branches of old or dying podetia or from free fragments of old

podetia, dying at the base, 3 to 20 cm. long and 0.7 to 3 mm. in diameter, subcylin-

drical and cupless, subdichotomously or subradiately branched, the short branches

usually unilaterally deflexed and their axils somewhat dilated or frequently per-

forate, the apices subulate or furcellato, clustered or subaolitary among other lichens

and mosses, erect or rarely ascending or even decumbent, the sterile apices commonly

nutant and often brownish, the remainder of the podetiurn sea-green, varying toward

gray or grayish brown; apothecia small, 0.5 to 2 mm, in diameter, solitary or clustered

at the apices of the branches, immarginate, convex, commonly brown: hypothecium

pale or the subhymenial portion brownish; hymenium brownish, or pale below;

paraph yses frequently somewhat gelatinized, usually simple, the apex commonly

somewhat thickened and brownish; asci cylindrico-clavate.

Generally distributed over the State, but common only in the northern part, where

it reaches its lai^est size. The largest of our Cladnn^as and one of our most beautiful

lichens. On earth, which frccjuently consists only of a thin layer of hiimus over rocks,

or in crevices, between rocks; also on old wood in a more or less depauperate con-

dition. Especially common under pines or uthor conifers.

Widely distributed in North America. Quite general also in its foreign distribution a

EXPLAXATIONOF Flate 12,— PliiiiL ou earth, porlion of a cluster 45cm. broad. One-fourth natural size.
r

2, Cladonia sylvatica (L.) Iloffm. Deulsrh. Fl. 114. 1795.

Lichen syhaticus L. Sp. PI. 1153. 175:^.

Primary thallua rarely ycen, when pre^^ent cru^tose, delicate, and composed of sub-

globose clustered or scattered verrucae, these 0.12 to 0.4S mm. in diameter, straw gold-

colored, destitute of a cortical layer; podetia without cortex, commonly formed from

branches of old or dying pndetia or rarely arising from verrucie of the primary thallus,

dying at the base, 3 to 15 em. long and 0.5 to 3 or 4 mm. in diameter, cylindrical or

subcylindrical, cupless, oftc^n somewhat dilated in the axils, dichotomuusly or finally

sympodially or radiately branched, one or two radii lj(^coming large and erect, the

others remaining short and usually unilaterally or irregularly fascit.'ulaie antl deflexed,

the upper branches not much shortened and forming loose clusters, the apices subulate

and very minutely radiate or furcate-spinose, the upper ones especially often brownish

or brown; growing in clusters or subsolitary among other lichens and mosses, erect or

rarely ascending or decumbent, the upper sterile apices often more or less nutant, the

axils frequently perforated, often minutely webby tomentose, whitish or yellowish

straw-colored or sea-green; apothecia small, 0.5 to 1.2 mm. in diameter, corymbose,

solitary or clustered at the apices of the branches, having a thin margin or immargi-

nate, convex or depressed-convex, brown or possibly varying toward brick red; hypo-

thecium pale or the subhymenial portion brownish; hymenium brown or brownish

above and brownish or pale below; para2:)hyses usually sim|)le, commonly thickened

and brownish toward the apex; asci clavate.

Occurs with the ]a4 and frequently mixed with it in the same clusters; even more

rare in the soutliern porlion uf the State. Clusters frequently as large as those of

the last.

American and foreign distribution quite as general as that of the last.

"^This is the '^reindeer muss." For economic use see ]). 34
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3. Cladonia alpestris (L.) Ilabenh. Clad. Eur. Exsicc. ])L 39. no. 11. I860,

Frontispiece, Plate 13.

Lichen rangiferinns alpestris L. Sp. PI. 1153. 1753.

Priinary thallus rarely present, cru^stose, Jelicats, consisting of suljglobose or irreg-
ular, clustered, or scattered verrucas these O.IG to 0.30 mm, in diameter, straw-
colored and destitute of a cortical layer; podetia arising from the verruca? of the pri-
mary thallus, often springing from old or dying podetia or from free fragments of dying
podetia, dying away at the base, 5 to 20 cm. long and 0.5 to 2.5 mm. in diameter,
pubcylindrical, often somewhat dilated in the axils, cupless, rarely somewhat subdi-
chofomously or more commonly radiately or faaciculately branched, frequently with
4 to G branches surrounding a perforation in the axil, one branch or often more becom-
ing larger and erect, the others remaining shorter and becoming finally unilaterally
fasciculate and deflexed, the upper branches shortened, forming dense thyrses, the
ai)icos subulate or slightly radiately spinose; for the most part straight, clustered,
ere(!t, ecorticate, whitish or yellowish sf raw-colored, the apices often brighter; apo-
thecia small, 0.3 to 0.5 mm. in diameter, disposed in dense corymbs at the apices of
the branches, solitary, clustered, or confluent, thinly margined or immarginate,
usually convex, light or darker brown; hypothecium pale; hymenium brownish
above and ]>a]e or pale brownish below; paraphyses simple or rarely branclied, com-
monly enlarged and brownish toward the apex; asci clavate to cylindrico-clavate.

Occurs with the last two species and frequently in the same cluster with one or
both of them; more beautiful than either in its color, in the delicacy of its branching,
and in the arrangement of its clusters. Quite common in (he northern portion of the
State, but not known to exist in the southern half.

American and foreign distribution quite similar to that of the last two, but though
all three prefer cold regions, this species is more nearly confined to such territory
than either of the others.

Explanation of FnoNTispiECE.^Plant on earth in woods, Froin a specimen found at Grand
Portagp; Minn. One-fourth natural size.

Explanation of Plate 13.-Plant on earth, part of a duster 60 cm. hroad. Natural size.

4. Cladonia baciUaris (Del,) Nyl. Lich. Lapp. Or. 179. 1806. Plate 14, A.
Cenomyce hadllaris Del. in DC. Bot. Gall. ed. 2. 2: 634. 1830.

Primary thallus persistent or finally dying, composed of laciniate, h>bate, or crenate
equamuley, which are 1 to 3 mm. long, flat or somewhat involute, scattered or clus^
tered, sea>green or varying toward whiti.^h or olivaceous above and wholly white below
or darker toward the base of the squamnle, sometimes sorediate alon*r the margin and
below; podetia arisiug from the surface of the squamules, quite slender, subcylin-
drical, rar(4y enlarged toward the apex, 5 to 55 mm. long and 0.5 to 2 mm. in diameter,
or even 4 mm. at the apex, cuplcKs or rarely very imperfectly scyphiform, simple or
rarely branched, often sterile and the ai)ex obtuse or rarely subulate, or terminated
by imperforate, clut^tered or solitary apothecia; erect, for tlie greater part or entirely
sorediate, Rjinetimes ^(juainulose toward the base, and the squamules frequently occur-
ring half way up or rarely even to the top, often corticate toward the base and below
the apothec^ia, ashy, sea-green, or olivaceoTis, or a mixture of these colors; apothecia
medium-sized, 1 to 5 mm. in diameter, solitary or clustered, immarginate or rarely
thinly margined, iL^ually convex, scarlet; hypothecium pale; hymenium reddish
toward the top and paler toM^ard the lower ])art; para]>hysea simple or branched
toward the thickened and reddish apex; asci. cylindrico-clavate; spores obliqiu^y
disposed.

Usually growing (m old logs or stumpe, though also occurring on earth. Doubtless
occurs in all portions of the State, but has been confused with the next, from which it

is not easily distinguished.
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Little is known of its North American distribution owing to the confusion just men-

tioned. Known also in Europe and Africa.

Explanation of Plate 14. —A, Plant of Cladonia bacillarls on humus over rocks, showing the primary

thallus and the podetia. B, Plant of C fimbriata coniocraea on earth in plno woods, showing the cupless

podotia. A natural size; P enlarged 2 diameters.

5. Cladonia macilenta Iloffm. Deutsch. FI. 2: 12G. 1795.
V

Primary thallus persistent or finally dying, composed of laciniate, lobate-laciniate,

crenate, or rarely subentire, small or medium-sized squamules, these 1 to 4 mm.
long and 1 to 3 mm. widcj flat or somewhat involute, scattered or clustered, sea-green^

whitish sea-green, or olivaceous above, white below or darker or rarely yellow toward

the base of the squamules, the margin and lower aide sometimes sorediate; podetia

arising from the surface of the primary thallus, short or elongated, rather slender,

subcylindrical or clavate, 0.5 to 4.5 cm. long and 0.5 to 2 mm. in diameter, cuploss,

simple or branched, the apices obtuse or impressed, sterile or terminated by imper-

forate, clustered or scattered apothecia, erect, esquamulose, squamulose toward the

base, or rarely entirely squamulose, often corticate toward the base and below the

apothecia, white or sea-green; apothecia small or more commonly middle-sized, 0.5

to 2.5 mm. in diameter, solitary or somewhat densely clustered, convex, immarginate

or having a thin margin^ scarlet; hypothecium pale; hymenium red above and pale

yellowish below; paraphyses usually simple, more or less thickened at the pale or

reddish apex; asci clavate or cylindrico-clavate; spores irregularly arranged.

The plant surely occurs in northern Minnesota, but Doctor ^Yainio has referred

nearly all of our material, placed here in the preliminary reports, to the last preced-

ing species. The two species are by no means clearly distinct, but the ])resent plant

ia likely to be larger and to have branched podetia. The spore arrangement is not

easy to make out and can not always be depended upon.

The species is known in all continents, and, according to Tuckerman's view, is

widely distributed in North America. However, many of the specimens referred

to here by him will doubtless have to be placed eventually with the last foregoing.

6. Cladonia digitata Tloffm. Deutsch. Fl. 2: 124. 1795,

Primary thallus persistent or finally dying, composed of lobed or incised, large or

medium-sized squamules, which are 2 to 15 mm. long and wide, involute or somewhat

flat, scattered or clustered, sea-green or rarely olivaceous above, white below or dull

or yellowish toward the base, sometimes sorediate at the margins and below; podetia

arising from the surface of the primary thallus, rather short but well developed, 1 to

5 cm. long, the lower part 0.5 to 4 mm. in diameter and cylindrical or often incras-

eate below the cups, rarely cupless; erect or decumbent, simple or repeatedly pro-

liferous, the upper part and especially the cups sorediate or the cavity of the cups

often corticate, the lower part or sometimes the whole podetiuin covered with a con-

tinuous cortex, without squamules or more or less squamulose, whitish or yellowish

sea-green; cups medium-sized, 3 to 10 mm. in diameter, 2 to 5 mm. high, commonly

abruptly dilated, regular or irregular, the margin commonly somewhat incurved,

subentire, dentate, radiate or proliferate, imperforate; apothecia medium-sized,

large or rarely small, 0.5 to 5 mm, in diameter, placed at the apices of the branches or

rarely on the margin of the cups, single or clustered, convex and immarginate, scarlet;

hypothecium pale; hymenium scarlet above, pale red below; paraphyses simple or

rarely branched, somewhat enlarged toward the apex; asci cylindrico-clavate.

A rare lichen in Minnesota, thus far found only in four or five localities in the

pineries of the northern half of the State. Grows on old logs and stumi)s.

The plant occurs in all continents, but seems to" be more common north than south

of the equator and in arctic and subarctic regions. In North America confined to the

northern United States and British America and mountainous regions farther south.



114 CONTRIBUTIONS FROMTIIK NATIONAL HERBARIUM.

7. Cladonia coccifera (L.) Willd. Fl. Berol. Prodr. 301. 1787.

Lichen cocciferus L. Sp. PL 1151. 1753.

Primary thallus usually persistent, composed of irreguU^rly or flabellately incised,

crenate or lobate, small or larger squamules, "vvhich are 1 to 4 mm. long and 1 to 3 mm,
wide (foreign measurements more than twice as large), flat or somewhat involute, the

lower side often more or less distinctly nervose, clustered or scatteredj light to reddish

sea-green above and white below or yellowish toward the base, the base and the nerves

yellow or red, rarely sorediate above and at the margins; podetia arising from the

surface of the primary thallus, 4 to 50 mm. long and 1 to 4 mm. in diameter at the base,

cup-bearing, cylindrical or turbinate, erect, corticate, sea-green, frequently yellowish or

reddish-tinged, the cortex subcontinuous orareolate, in the latter case the decorticate

areas between the areoles frequently white or yellowish, rarely more or less squamu-
lose; cups gradually or abruptly dilated, sometimes becoming oblique, subentire,

dentate, radiate or proliferate, 1 to 4 proliferations from a cup, themselves bearing cups

or apothecia; proliferations arising from the margins of the cups or rarely from within,

the lower rank 4 to 30 mm, long, the upper one or more ranks usually shorter; apo-

thecia varying much in size, 1 to 8 mm. in diameter in ours (frequently twice as largo

in foreign specimens), clustered or solitary, at the dilated apices of the proliferations

or sessile on the margins of the cups, convex or depressed-convex, thinly margined or

more commonly immarginate, scarlet in ours; hypothecium pale; hymenium pale

red above and pale below; paraphyses usually simple, somewhat enlarged at the

apex; asci cylindrico-clavate.

The plant grows on earth, especially humus over rocks, and on old wood. In north-

ern Minnesota, north and west of Duluth. Tuckerman gives the species as dis-

tributed throughout the Northern States and British America and southward in the

mountains. He uses the synonym Cladonia cornucopioides

.

The species is quite cosmopolitan in distribution, extending into temperate regions

in mountains. Probably absent from Africa.

7a. Cladonia coccifera pleurota (Floerke) Schaer. Lich. Ilelv. Spic. 1: 24. 1823.

Capitularia pleurota Floerke, Gos. Nat. Freund. Mag. 2: 218. 1808.

Podetia corticate below but more or less decorticated and sorediate above; squam-
ules usually sorediate below and along the margin; apothecia said to be Bometimes
marginate. The squamules seem to be somewhat smaller in this subspecies, and the

apothecia frequently somewhat stipitale.

Occurs with the last, but is less common in the State, thus far only four times

noted.

American and foreign distribution about the same as that of the species.

8. Cladonia deformis (L.) Hoffm. Deutsch. Fl. 2: 120. 1795. Plate 15.

Lichen deformis L. Sp. Pl. 1152. 1753.

Primary thallus usually dying away, when present composed of incised, crenate or

lobed, usually medium-sized squamules, these 2 to 7 mm. long and wide, ascending
or depressed, flat or somewhat involute or convex, sometimes lacunose, scattered or

clustered, sea-green, varying toward lighter or reddish, or even light red toward the

base, below pale or brownish and sometimes sorediate; podetia arising from the sur-

face of the primary thallus, 25 to 85 mm. in length, subcylindrical or rarely elongate-

turbinate, scyphiform or rarely cupless, erect, partly and uniformly sorediate, the

lower portion corticate, the cortex continuous and lacunose, or else rimose, the lower

portion eometimes squamulose, the corticate portion yellow straw-colored to sea-

green, the sorediate part sulphureous or straw-yellow; cups gradually or abruptly

dilated, imperforate, medium-sized or small, 3 to 10 mm. in diameter, the margin
Bubentire, dentate or often irregularly lacerate or proliferate, the proliferations soli-

tary or numerous, their apices minutely scyphlfurm or obtuse, in 1 to 3 ranks, the

lower rank long, the upper ranks and proliferations short, the cavity of the cups
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Usually minutely farinose; apothecia ussually medium-sized, 0.5 to 5 mm. in diameter,

scattered on the margins of the cupa or clustered at the dilated apices of the prolifera-

tionSj convex or depressed, commonly having a thin margin, scarlet; hypothecium

pale; hymenium pale below and pale scarlet above; paraphysea sometimes branched,

not often enlarged or colored toward the apex (?); a^ci cylindrico-clavate.

More or less frequent in the northern portion of the State. On earth or rarely on

old wood. Ours uniformly sterile and the cups usually without proliferations, thus

the plants single-ranked.

Distributed throughout the extreme northern portion of United States and through

British America and farther south in the mountains. Known also in all of the grand

divisions.

Explanation of Plate 16.—Plant of Cladonia deformis at bast; of an old stump, showing the primary

thallus and the podctia, some of thn latter cup-bearing. Natural sizy.

9. Cladonia cristatella Tuck. Amer Journ. Sci. 25: 428. 1858.

Primary thalhis usually persistent, composed of incised or crenate, small squam-

ules, these 2 to 3 mm. long and wide, commonly flat but sometimes involute, scat-

tered or clu^^terod, aca-green or straw-yellow above and whitish below, sometimes

sorediate above; podetia arising from the surface of the squamules, usually of moder-

ate length, 4 to 35 mm. h>ng and 0.5 to 2.5 mm. wide, subcylindrical or somewhat

enlarged toward the apex, without cups, simple or more or less fasciculately or digi-

tately branched toward the apex^ the branches short and obtuse, the apex or apices com-

monly terminated by apothecia, the axils sometimes perforate ; clustered ov subsolitary

,

erect, rarely squamulosc, the cortex continuous or areolate, smooth or roughened,

eea-grecn or straw-yellow; apothecia medium-sized or ^mall, 0.3 to 3 mm. in diame-

ter, solitary or clustered, convex, immarginate, scarlet; hypothecium pale or pale

yellowish; hymenium pale reddish above and pale or pale yellowish below; para-

physes commonly simple, the apices only slightly thickened or colored; asci cylin-

drico-clavate.

Generally distributed over the State. On old wood and earth, especially common

in recently burned forest regions in the northern portion of the State.

Distributed throughout the United States east of the Rocky Mountains and at

least as far north in British America as Newfoundland. A North American plant.

9a. Cladonia cristatella vestita Tuck. Syn. N. A. Lich. 1: 255. 18S2.

A form with densely squamulose podetia.

A plant collected at Tower, in the northern part of the State, was reft^red here by

Doctor Wainio. On rocks.

Elsewhere reported from Massachusetts and New Jersey.

9b. Cladonia cristatella paludicola Tuck. Syn. N. A. Lich. 1: 255. 1882.

Squamules sorediate and the podetia short or wanting.

A single spe( imen is recorded from Mankato. On an old log. The squamules are

scarcely sorediate and the determination may be regarded as doubtful.

Indefinitely reported from swamps by Tuckerman.

10. Cladonia amaurocraea (Floerke) Schaer. Lich. Ilelv. Spic. 1: 34. 1823.

Capitularia amaurocraea Floerke in Web. & Mohr, Beitr. Naturk. 2: 334. 1810,

Primary thallus rarely seen, when present composed of small crenate or digitately

incised squamules, these 0.5 to 1.7 mm. long and wide, clustered or scattered, ascend-

ing or flat, sea-green above and white below; podetia formed from branc^hes or free

fragments of dying podetia, or rarely arising from the surface of the primary thallus,

dying away at the base, 15 to 120 mm. long, 0.7 to 1.5 mm. in diameter, cupless and

subcylindrical or sometimes cup-bearing, dichotomously or radiately or even irregu-

larly branched, the axils closed or perforate, the branches divaricate, forming large
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or small clusters, erect, ascending, or prostrate^ the cortex continuous or arcolate and
frequently scattered, smooth or the arcoles somewhat elevated, rarely somewhat
squamulose toward the baso, straw gold-colored or sea-green, or the decorticate por-

tions rarely white, the basal dead portions frequently scarlet or darker, the apices

straight, usually brownish, tapering and subulate, subsimple or dichotomously spinose

or rarely cymosely branched, or rather rarely terminated by cups; cups commonly
abruptly dilated and sometimes perforate or cribrose, regular (tr oblique, the margin
frequently spinulose and radiately lacerate and proliferoup; apothecia medium-sized,
0.7 to 3.5 mm. in diameter, solitary or cIuFtered at the apices of the podetia, thinly

margined or immarginate, flat or convex, sometimes perforate, rarely lobate, brown-

er varying toward brick-red or lighter; hypothecium pale or pale yellowish; hyme-
nium brownish above and jjale ov i)ale brownish below; para])hyses simj)le or branched
toward the apex, usually enlarged and browni,sh; asci cylindrico-clavate.

Ditilributed throughout the northern portion of the State, especially to the north-

east. On earth and rocks covered with humuH,
Throughout the extreme northern portion of the United States, north to arctic

America and also southward in the mountains. Known throughout the grand
divisions.

^

11. Cladonia uncialis (L.) Iloffm. Deutsch. Fl. 2: 117. 1795.

Lichen uncialis L. Sp. PI. 1153. 1753.

Primary thallus rarely present, composed of small crenate or incised, ascending
or flat squamules, these scattered or clustered, sea-green to gold-colored above and
white below, with a continuous cortex, small, 0.5 to 1 mm. lonf> and wide; podetia

formed from branches or fragments of dying podetia, or rarely arising from the mar-
gins of the squamules, dying at the base, 20 to 75 mm. long, 1 to 3 mm. indiameter,

eubcylindrical, usually cupless, but the apices frequently dilated and somewhat
scyphiform, dichotomously, sympodially, or radiately branched, the radii 3 to 5 or

more, all well developed or some shorter, the axils for the most part perforate, the

cortex aubcontinuous or often areolale and scattered, smooth or the areoles more or

loss raised, destitute of squamules, straw-colored or rarely sea-green, or the decorti-

cate portions whitish, the apices straight, .subulate or radiately or furcately spinose,

rarely brown; apothecia srnall, 0.5 to 0.8 mm. in diameter, at tha apices of short

branches, solitary or clustered, iminarginate or thinly margined, flat or convex,
brown varying toward brick red; hypothecium usually pale; hymenium browni.-^h

above and usually pale below; paraphyses simple or rarely branched, commonly
enlarged and brownish toward the apex; as<u clavate.

Generally distributed throughout the northern portion of the State. On earth,

usually over rocks.

Common throughout North America and cosmopolitan also in its foreign distri-

bution, '

11a, Cladonia uncialis obtusata (Ach.) Schaer. Enum. Crit. Lich. Eur. 200. 1850.

Cenomyce uncialis obtusata Ach. Lich. Univ. 559. 1810.

Thallus differing in that the apices of the branches are short and obtuse.

The axils are said to be minutely perforate, in which respect our specimen,
determined by Doctor Wainio, hardly agrees.

A single collection was made on Blueberry Island in Lake of the Woods, On
earth.

No other record of it in North America has been found. Well known in Europe.

12. Cladonia furcata (Iluds.) Schrad. Spic, FL Germ. 107. 1794.

Lichen furcatus Huds. Fl. Angl. 458. 1762.

Primary thallus usually disappearing, when present composed of medium-sized
squamules^, these crenately or irregularly lobed or rarely subentire, 2 to 5 mm.
long and wide, ascending or flat, "scattered or clustered, sea-green varying to'
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brownish or whitish above, white below, the cortical layer continuous; podetia

arising from the surface of the squamules, the lower part dying away, 15 to 85 mm.
long and 0,7 to 2 mm. in diameter, cylindrical or subcylindrical, very rarely scyphi-

form, dichotomously or frequently radiately branched, erect or rarely prostrate or

decumbent, rarely somewhat tsorediate, the cortex continuous or more or less dis-

persed, smooth or rarely subrugose, sometimes squamulose, sea-green varying toward

whitish or brownish, the branches suberect, divaricate or recurved, the axils some-

what dilated and frequently perforate, the apices suberect or recurved, slender and

delicate; apothecia small, 0.5 to 1.5 mm. in diameter, irregularly or cymosely dis-

posed at the apices of the branches, immarginate, sometimes lobate or reniform,

convex, rarely perforate at the center; brown varying toward brick red or lighter

color; hypothecium pale; hymenium brownish above and pale below; paraphyses

simple or rarely branched, frequently enlarged and brownish toward the apex; asci

cylindrico-clavate.

Generally distributed over the State in one form or another. On earth, frequently

over rocks, or rarely on old wood.

Generally distributed over North America. Cosmopolitan also in its foreign dis-

tribution.

12a. Cladonia furcata scabriuscula (Del.) Wainio, Act. Soc, Faun, Flor. Fenn.

4: 338. 1887, Plate 16, figure 4.

Ccnomycc scabriuscula Del. in DC. Bot. Gall. ed. 2. 623. 1830.

Podetia more or less isidioid or sorediate, sometimes squamulose, the cortex more

or less broken, partly wanting toward the top, whitish.

Frequent in the northern portion of the State and once collected as far south as

Redwood Falls. Uabitat as above.

Commonin Europe and known abo in South America and Australia. Thus far

recorded elsewhere in North America only from Iowa, Canada, Newfoundland, and

Massachusetts (New Bedford).

Explanation" of Plate 16.— Subspecies of Cladonia /areata, Yig. 1, C. furcata racemnsa. Fig. 2, C.

furcata finkii. ¥ig. 3, C. furcata piniiata. Fig. 4, C. furcata scabriuscula. Fig. 5, C. furcata paradoxa.

Figs. 1-5, natural size.
"i

12b. Cladonia furcata paradoxa (Wainio) Fink, Minn. Bot. Stud. 3: 2J7. 1903.

Plate 16, tigvre 5.

Cladonia furcata palamaea pamc/oxa Wainio, Act. Soc. Faun. Flur. Fenn. 4: 349. 1887,

Podetia 10 to 20 mm, long and 0.7 to 1 mm. in diameter, bearing cups 2 to 3

mm. in diameter and quite abruptly dilated^ brownish or olive-brown or sea-green

toward the base, there sometimes squamulose; cups irregularly proliferate, perforate,

or subcribrose, the proliferations cup-bearing and forming two or three ranks;

apothecia seldom clustered, often perforate or lobatCj brown, convex, immarginate,

quite common in ours.

Frequent throughout the northern portion of the State. On old wood and earth.

Not known in America outside of Minnesota, Previously known in Europe.

12c, Cladonia furcata finkli Wainio, Minn. Bot. Stud. 3: 217. 1903.

Plate 16, figure 2.

Podetia rather stout, 15 to 75 mm. long and 1 to 3 mm. in diameter, scyphiform

and frequently 2 or 3-ranked, the cortex Kubcontinuous, u^sually more or lesss(juamo.^e

even toward the top, wlutiwh sea-green or slightly olivaceous, the ultimate branchldtd

sometimes quite similar to those of subspecies racemosa (pi. IG, fig. 1), but more

irregular, quite commonly fruited; cups irregular and sometimes perforate, those of

the upper ranks not often developed.

Wainio writes, ^'Scyphifora et analoga f. paradoxae, in quam transit, et e var.

racemosa est evoluta, et in colore congrueng."
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Collected in several localities in northern Minnosotaj along Rainy Rivor and

Rainy Lake; also on islands in Lake of the Woods. On earth, and on decaying

wood on the ground.

Not known elsewhere,

12d. Cladonia furcata pinnata (Floerke) Wainio, Art. Roo. Faun. Flor. Fenn.

Pl.\TE 16, FIGURE 3.4: 332. 1887.

Cenomyce racemosa pinnata Floerke in Srhleich. Cat. PL Ilelv. 47. 1821.

Podetia pquamulose, the squamules inciised or lobate-crenate, commonly smooth-

iah; cortex subcontinuous or areolate, or rarely in part wanting; usually sea-green

or whitish; apothecia subentire.

Collected at Gunflint and in th(i Misqtiah Hills, both in the northern portion of

the State.

Wainio records the subspecies from Mexico, South Carolina, Vancouver Inland,

New York, and from various parts of Briti.^h America. It was doubtless incluJtjd

in Tuckerman*s conception of C, furcata racemosa (Hofhii.) Floerke^, which may alao

occur in Minnesota. Reported from all of the grand divisiona except Africa.

13. Cladonia crispata (Ach.) Flot. in Wendt. Therm. Warmbr. 90. 1839.

Baeomycf.s iurhinafus crispatus Ach. Meth. Lich. 341. 1803.

Primary thallus persistent or finally d^-ing, composed of medium-sized digitate-

laciniate or crenate squamules, which are 1 to 4 mm. long and wide, ascending, flat

or involute, scattered or rarely clustered and forming a compact crust, in color light

or darker sea-green or even olive-brown above, below white or brownis;h or reddish

toward the base, the cortex continuous; podetia arising from the surface of the primary

thallus, the base sometimes dying away, 1 to 7,5 or possibly 10 cm. in length and

0.5 to 5 mm. in diameter, subcylindrical or irregularly turgescent, radially or sjm-

podially branched, the branches suberect or spreading, the axils commonly somewhat
dilate-open, the cortex subcontinuous or dispersed-arcolate, the arcoles frequently

more or less raised, sometimes more or less squamulose; sea-green or variously whilish,

reddish, browniph, or olivaceous, most commonly scyphifitrm; cups abruptly dilated

and frequently perforate, borne at the apices of the branches, repeatedly proliicrate

at the margin; apothecia small, 0.5 to 0.7 mm. in diameter, at the apices of the short

branches or at the ends of the proliferations of the cups, subsolitary or subcoryni-

bosely aggregated, immarginate or with thin margin, flat or convex, brown or rarely

brick red; hypothecium pale; hymenium pale or pale brownish below and bntwnish

above; paraphyscs commonly simple, thickened but usually pale at the apex; asci

cylindrico-clavate

.

Collected at several places in the northern part of the State. On earth and old wood.

Found in Mas^sachuaetts, Wiscojisin, and California, and northward in British

America and Ala^ska. Known also in South America, Eurojx^ and Asia.

14, Cladonia subsquamosa (Nyl.) Wainio, Acta Soc. Faun. Flor. Fenn. 4: 4^5.

1887.

Cladonia delicata subsquamosa NyL Ann. Mag. NlU. Hist. III. 18: 407. 186(1.

Primary thallus composed of middle-sized squamules, these commonly disappearing

sooner or later; podetia arising from the surface of the squamules, 12 to 35 mm. long

in ours and becoming: twice as long in foreign plants, subcylindrical or tubreform,

sometimes scyphiform, irregularly branched or rarely simple, the axils sometimes

perforate, the apices scyphiform, obtuse, ])erforate or rarely subulate, erect, the

cortex verrucose or areolate or almost wholly wanting; sometimes squamulose toward

the base, and squamulose-scaly higher up, whitish sea-green or varying toward brown-

ish, the base sometimes dying and becoming dark-colored; cups when present i)er-

forate, and the margin becoming repeatedly proliferate; aj)othecia commonly small,

a Clad. Comm. 152. 1828.
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0.5 to J mm. in diameter, eiibsolitary or more or less aggregated at the apices of the

branches, flat and thinly margined or becoming convex and inimarginate, bruwn;

hypothecium pale; hymenium pale below and brownish above; paraphyses with

thickened apices; asci clavatc.

Our plant is sterile, and the apothecial characters are taken from Wainio.

A single collection from Emo was placed here by Doctor Wainio. On earth over

rocks.

Previously kno^vn in North America only from Vancouver Island, Puget Sound,

and Alaska. A rare plant, Wainio citing a single station each for Europe, South

America, and Australia.

15. Cladonia squamosa (Scop.) Iloffm. Deutsch. Fl. 2: 125. 1795.

Lichen squamosum Scop. FL Cam. ed. 2. 2: 3G8. 1772,

Primary thallus commonly persistent, composed of middle-sized or rarely large,

crenate, irregularly eubdigitate or subpinnate-laciniate squamules, these 1.5 to 7 mm.

long and 1 to 5 mm. wide, ascending, flat or involute, scattered or clustered and rarely

cespitose so as to form a compact crust, sea-green varying toward ashy or brown above,

below white, the cortex continuous; podetia arising from the surface of the primary

thallus, rarely dying at the base, 30 to 85 mm. long and 2 to 5 mm. in diameter, sub-

cylindrical or rarely trumpet-shaped, irregularly turgoscent, clustered, erect, ascend-

ing, decumbent or irregularly flexuous, rarely simple or commonly more or less irregu-

larly or radiately branched, the branches erect or spreading, the axils frequently

open, the cortex areolate, or subcontinuous toward the base, the areolos sometimes

scattered or entirely disappearing above, the podetia sorediate above, the corticate

portions commonly squamulose with frequently laciniaLe squamules, ashy, sea-green,

olivaceous, or brown, or variegated with these colors, commonly scyphiform; cups

abruptly dilated, medium-sized or small, usually perforate, the margin commonly

repeatedly proliferate; apothecia small, 0.5 to 0.7 mm. in diameter, on the margin of

the cups or at the ends of branches or proliferations, subsolitary or clustered, thinly

margined or immarginate, flat or becoming convex, brown or rarely pale brown or

possibly brick-red; hypothecium pale; hymenium pale or pale brownish below and

commonly brownish above; paraphyses usually simple, sometimes thickened and

brownish toward the apex; awci clavate or cylindrico-c'lavate.

Generally distributed over the State. On old wood and earth.

The plant is widely distributed in North America and is also (juite cosmopolitan

in its foreign distribution.
^

15a. Cladonia squamosa multibrachiata (Floerke) Wainio, Act. Soc. Faun. Flor,

Fenn. 4:437. 1887.

Cladonia squamosa as pcrella multibrachinf a Floerke, Clad. Comm. 133, 1828.

Podetia scyphiform and almost destitute of squamules.

Ours, determined by Doctor Wainio, is a small plant, 10 to 25 mm. long and 1 to

2.5 mm. hi diameter, with cups irregular and proliferate.

The plant determined by Doctor Wainio is from Rainy Lake City. Others from

Gunflint and Snowbank Lake seem to be the same.

Not known elsewhere in North America. Otherwise confined to Europe.

15b. Cladonia squamosa phyllocoma (Rabenh.) Wainio, Act. Soc. Faun. Flor.

Fenn. 4:441. 1887.

Cladonia squamosa macrophylla phyllocoma Rabenh. Clad. Eur. Exsicc. pi, 2G. no.

20. 18(j0.

Podetia scyphiform, corticate, more or less squamulose with rather large squamules.

. A single collection from Emoon the international boundary has been placed here

by Doctor Wainio. A European form not known elsewhere in North America.
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16. Cladonia caespiticia (Perri.) Floerke, Clad. Comm. 8. 1828.

Baeomyces caespiticiits Pers. Ann. Bot. Usteri 7: 155. 1794.

Primary thallue persistent and compcsod of subdigitately laciniate, incised or

crenate, ai^cendingj flat or rarely ini'olute squamulea, these middle-sized, 2 to 10 mm,
long and 1.5 to 8 mm. in widtli, commonly clustered and thus forming larger or smaller

patches, sea-green varying toward whitish or olivaceous, the cortex contiimous,

frequently sorediate below, the color there white; podetia arising from the surface of

the primary thallus, abortive or 1 to 5 mm. long and 0.4 to 1.5 mm. in diameter, sub-

cylindrical or clavate, cupless, simple or rarely branched, the apices obtuse and
always bearing apothecia; sometimes open at the apex, scattercdj erect, decorticate,

rarely squamulose, usually ashy in color; apothecia medium-sized or larger, 0.75 to

3 mm. in diameter, borne at the apices of podetia or rarely subsessile, solitary or

slightly clustered, thinly margined or immarginato, flat or convex, brown or reddish

brown; hypothecium pale; hymen ium pale below and pale or brownish above;

parai:>hyses simple, the apices enlarged and pale or brownish; asci cylindrico-clavate.

Reported from widely separate portions of the State, but some of the material is

doubtful. Certainly distributed widely in northern Minnesota, and doubtless to be
found in all portions of the State. On rocks and old wood-

Distributed throughout the United States east of the Rocky Mountains and north-

ward into British America. Also common in Europe, but scarcely extending into

extreme arctic regions in either hemisphere.

17. Cladonia delicata (Ach.) Floerke, Clad. Comm. 7. 1828.

Lichen delicatus Ach. Lich. Suec. 199. 1798.

Primary thallus commonly persistent^ composed of small laciniate, crose, or crenate

squamules, these 1 to 2.5 mm. long and wide, ascending, flat or involute, commonly clus-

tered and frequently forming a crust, ashy, sea-green or olivaceous above, below white

and usually more or less sored iate, the cortex continuous above; podetia arising from

the surface of the primary thallus, 3 to 10 mm. long and 0.5 to 1 mm. in diameter,

cupless, subcylindrical, clavate or irregularly turgescent, usually simi)le or slightly

branched at the apex, rarely quite freely branched lower down, the axils, the apices,

and the sides sometimes more or less fissured; scattered or clustered, erect, commonly
more or less sorediate and decorticate, and usually sorediate-furfuraceous, the apices

usually- apothocia-bearing and obtuse, but rarely sterile and subulate; apothecia

small, 0.3 to 1.5 mm. in diameter, borne in clusters or solitary at the apices of the

podetia or branches, thinly margined or immurginate, flat or convex, brown or rarely

reddish brown; hypothecium pale or pale brownish; hymonium brownish and (hirker

above; paraphyses simple or branched, the apices fre([uently tliickened and pale

brownish; asci clavate or cylindrico-clavate.

Collected at Taylors Falls, Beaver Bay, and Warroad. Thus widely distril>uted,

but probably rare in the State. On old wood.

Distributed throughout the eastern half of the United States and northward into

British America. Known in all the grand divisions.

18. Cladonia cenotea (Ach.) Schaer. Lich. Jlelv. Spic. 1: 35. 1823.

Baeomyces cenoleus Ach. Moth. Lich. 345. pi 7./ 7. 1803.

Primary thallus usually persistent, composed of middle-sized or small, irregularly

divided, incised orsubentiresquamule.=, these 1 to 3 mm. longand wide, ascending, flat

orinvolute, scattered or clustered, ashy, sea-green, brownish, or olivaceous above, the

cortex continuous, beneath white and sometimes more or less sorediate; podetia arising

from the surface of the primary thallus, 5 to GOmm. long and 0.5 to 5 mm. in diameter
(foreign specimens reaching 10 cm. long), subcylindrical, irregularly turgescent or

trumpet'shaped, commonly erect, wholly decorticate and finely sorediate, or corticate

toward the base^ there also sometimes more or less squamulose, ashy, sea-green or
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brownish or variegated with these colors, the apices scyphiform or cupless, in the latter

case attenuate and perforatCj rather rarely branched, the sides frequently perforate

also, commonly more or less clustered; cups 2.5 to 8 mm. in diameter, perforate,

commonly proliferate, the podetia thus becoming 2 or several-ranked; apothecia

small, 0.5 to 1.5 mm. in diameter, borne on the margins of the cups or at the margins

of branches or proliferations, subsolitary or more or less clustered, thinly margined or

immarginate, flat or convex, brown or flesh-colored; hypothecium pale; hymenium
usually pale brownish below and somewhat deeper brownish above; paraphyses

simple or compound, the apex thickened and pale or brownish; asci clavate or cylin-

drico-clavate.

Distributed throughimt the nurLlicrn portion of the State. On old logs and on earth.

Found in the New England States; widely distributed throughout British America
and in Alaska. Also reported from the Cascade Mountains. Known also in Europe,

Asia, and Australia.

19. Cladonia turgida Huffm. Dcntsch. Fb 2: 124. 1795.

Primary thallus commonly persistent, composed of large foliose laciniate or irregu-

larly orsubdichotomously lobed squamules, these 5 to 25 mm. long and 2 to 8 mm.wide,

ascending or nearly erect, flat, convex and canaliculately revolute or even concave

and involute, often ccspitose in small or modium-siaed clusters, ashy to sea-green

above and white beneath, the cortex continuous; podetia arising from the surface of

the primary thallus, one or more from a single squamule, the base sometimes dying

away, 2 to 7 cm. long and 2 to 3 mm. in diameter, turbinate or subcylindrical and

frequently turgescent, often more or less branched, the branches suberect, the axils

frequently more or less open, scattered or cespitosely clustered, erect or ascending,

areolate or wdth continuous cortex, sometimes more or less clothed w^ith usually large

squamules, light sea-green or the decorticate portions between the areoles white, the

apices cupless, obtuse and bearing short branches, or imperfectly scyphiform, fre-

quently olive-brown; cups somewhat dilate, shallow, perforate or cribrose, radiately

proliferate from the margin; apothecia small or medium-sized, 0.5 to 2 mm. in diam-

eter, borne at the apices of the branches or proliferations, subcymosely or radiately

arranged and frequently short-stipitate, thinly margined or convex and immarginate,

browm or rarely reddish brown, often perforate; hypothecium pale; hymenium pale

or pale brownish below and more brownish above; paraphyses simple or rarely

branched, the apices usually thickened and brownish; asci cylindrical or cylindrico-

clavate.

For the most part confined to the northern portion of the State, but once collected

as far south as NewUlm. On earth, especially over shaded rocks.

Throughout the extreme northern portion of the United States and British America.

Commonin the colder portions of Europe.

20. Cladonia mitrula Tuck, in Dark Fl. Cestr. ed. 3. 444. 1853.

Primary thallus commonly persistent, composed of irregularly or subdigitately

laciniate or crenate, flattish, ascending or suberect, clustered, small or middle-sized

squamules, these 1.5 to 4 mm. in length and nearly or quite as wide, ashy to sea-green

above and whitish below; podetia arising from the surface of the primary thallus,

0.5 to 15 mm. long and 0.4 to 1.6 mm. in diameter, cylindrical and cupless, always

terminated by apothecia, simple or branched toward the apex, the branches sub-

erect or spreading, sometimes fissured longitudinally, the axils sometimes open,

clustered orsubsolitary, erect, the cortex continuous or composed of contiguous or sub-

contiguous areoles, or the surface rarely in part decorticate and somewhat sorediate,

sometimes more or less squamulose, ashy to sea-green or the decorticate portions

whitish; apothecia small or middle-sized, 1 to 2 mm. in diameter, solitary or clus-

tered, sometimes perforate, flat and marginate or convex and immarginate, brown

7920—10 9
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varying toward paler or roddish brown; hypotliecium pale or brownish; hymonium

pale or brownish below and brownish above; paraphy.sos usually simple, commonly

thickened and brownish toward the apex; asci clavate.

Frequent in the southern half of the State, but replaced northward by Cladonia

cariosa. On earth.

Commonthrou^diout the United States, especially so toward the south. Not com-

mon in British America, but reported as far north as Alat^ka. Al^o known in South

America.

21. Cladonia cariosa (Ach.) Spreng, Syst. Veg. 4: 272. 1827.

Licheii carios2is Arh. Lich. Suec. 198. 1798.

Primary thallus persistent or repla<^ed by new squamules, composed of irregularly

laciniate, incised or crcnate, concave, flatj involute or revolute, ascending or sub-

erect, clustered or rarely scattered squamules, these small or medium-sized, 1 to

6 mm. long and 1 to 5 mm. wide, pale sea-green above varying toward olivaceous,

whitish below or brownish toward the base, the cortex continuous or more or less

porcdiate above and along the margin; i)odetia arising from the surface or margin of

the squamules, 5 to 30 mm. long and 1 to 2 mm. in diameter, subcylindrical or thick-

ened toward the top, cupless and always terminated by apothecia, usually freely

branching, sometimes even from the base, the branches spreading or more usually

flubcrcct, the sides commonly more or less fissured or grooved ; clustered or subsolitary,

usually suberect; cortex subcontinuous or areolate, the areoles frequently scattered,

rarely squamulose, more commonly so toward the base, pale sea-green or whitish,

the decorticate portions of the surface between the areoles white; apothecia usually

medium-sized, 1 to 2 or even 4 mm. in diameter, clustered-conglomcrate, frequently

perforate, borne at the apices of the podetia, flat or becoming convex and immar-

ginate, lighter or darker brown or possibly rarely reddish brown; hypothecium pale;

hymenium brownish above and pale or brownish below; paraphyses simple or rarely

branched, thickened and brownish toward the apex; asci clavate or cylindrico-clavate.

Widely distributed in the State, but more common toward the north. On earth or

rarely on old wood.

Distributed throughout North America. Found in all the grand divisions.

22. Cladonia decorticata (Floerke) Spreng. Syst. Veg. 4: 271. 1S27.

Capitularia decorticata Floerke in Weber & Mohr. Beitr. Naturk. 2 : 207. 1810,

Primary thallus finally disappearing and usually more or less replaced by new

squamules, these laciniate or crenate, somewhat concave or involute, scattered or

clustered, usually email, 1 to 4 mm. long and 1 to 2 mm. wide, light sea-green, above

varying toward olivaceous, beneath whitish, or brownish toward the base; podetia

arising from the surface of the primary thallus, 1 to 10 cm. long and 0.75 to 2 mm.

in diameter, cylindrical, cupless, simple or more or less dichotomously or irregularly

branched, the branches commonly erect or spreading, the fertile apices often dilated,

the sterile ones obtuse or subulate, the sides sometimes fissured; clustered or subsoli-

tary, erect or rarely ascending or even decumbent, variously sorediate, areolate, and

squamulose, the latter especially toward the l)ase, decorticate between the areoles or

equamules toward the base, pale sea-green or brownish, the decorticate portions

white; apothecia middle-sized, 0.75 to 4.5 mm. in diameter, confluent or conglomer-

ate, borne at the apices of the podetia or branches, concave, flat or convex, thinly

margined or finally immarginate, usually brow^n; hypothecium pale; hymenium pale

or pale brownish below and brownish above; paraphyses usually simple, commonly

thickened and brownish tow^ard the apex; asci clavate or cylindrico-clavate.

Collected in several widely separate localities in the State, but hardly common.

On earth and old wood.

Known in the White Mountains of New Hampshire and widely distributed iu

British America and Alaska. Found ^Iso mEurope and Avsia.
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23. Cladonia gracilis (L.) Willd. Fl. Berol. Prudr. 3C3. 1787.

Lichen gracilis L. Sp. PI. 1152. 1753.

Primary thallus usually persiwlentj composed of irregularly laciniate or crenate,

somewhat flat, involute or convolute, ascending, clusterod or scattered equamulee,

these somewhat incrassate, middle-pized, 2 to 5 mm. long and nearly as wide, sea-

green varying to oli^aceous abo\'e, white below or brownish toward the base; podetia

arising from the surface of the primary thallua, 10 to 75 mm. long and 0.3 to 5.5 mm.
in diameter, cylindrical and cuplews or trumpet-shaped and scyphiformj commonly
in larger or smaller clusters, erect or ascending^ the cortex subcontinuoug or composed

of contiguous or scattered areoles, rarely squamulose toward the bae^e, the decorticate

portions between the areoles sometimes granulo>!e'Porediate; variously sea-green,

ashy, olivaceous, or even rcddiish brown, the decorticate portions white, sometimes

dying below and the dead portion becoming dark-colored, simple or more or lesa

branched, the sides sometimes more or less rimose or perforate; cups 0.75 to G mm.
in diameter, abruptly or gradually dilated, regular or subregular, shallow or deep,

the margin dentate or proliferate, rarely proliferate from the center, the ranks from

1 to 5, the lowest 10 to 70 mm. long, when four or five, the whole podetium sometimes

longer than the measurements given above; apothecia medium-sized, 1 to 4.5 mm.
in diameter, usually lobate-conglomerate and sometimes perforate, commonly borne

on short pedicels, these frequently arising singly or in clusters from the margins of

the cups, thinly margined or more commonly convex and immarginate, pale or darker

brown; hypothecium pale; hymenium pale below and brownish above; paraphyses

rarely branched, thickened and brownish toward the apex; a^Ti cylindrico-clavate.

Generally distributed over the State. On earth or rarely on rotten wood.

Widely distributed in North America and cosmopolitan elsewhere.

23a. Cladonia gracilis dilacerata Floerke, Clad. Comm, 37. 1828.

Differing from the last in that the cups are usually more irregular and the podetia

are squamulose.

Cladonia gracilis anthocephala Floerke" was recognized by Doctor Wainio among
our material, but scarcely differs from the above.

The forms referred to subspecies dilacerata are confined to the northern portion of

the State. On earth or rotten wood.

Little is known of its North American distribution. Credited to Greenland by
Wainio. Cladonia gracilis hyhrida Tuck.^ may be this in part, though Tuckerman's

plant is no doubt for most part the last subspecies above. Well known in Europe.

24. Cladonia degenerans (Floerke) Spreng. Syst. Veg. 4: 273. 1827.

Baeornyces degenerans Floerke, Ges. Naturf. Freund. Mag. 1: 288. 1807.

Primary thallus more or less evanescent, composed of usually medium-sized,

irregularly laciniately lobed, flat or somewhat involute or convolute, ascending,

scattered, or clustered squamules, these 2 to 12 mm. long and 1.5 to 10 mm. wide,

sea-green varying toward olivaceous above and white below or darkening toward the

base; podetia arising from the surface of the primary thallus, 10 to 55 mm. long and
0*5 to 3.5 mm. in diameter, more or less irregularly cylindrical or turbinate, erect or

ascending, the cortex areolate, with commonly elevated and frequently scattered

areoles, the portions between the areoles subtomentose, sometimes squamulose; sea-

green varying toward ashy or olivaceous, the decorticate portions white, the sides

rarely more or less grooved; occurring in larger or smaller clusters, frequently scyphi-

form-proliferate; cups 1.5 to 8.6 mm. in diameter, abruptly or gradually dilated,

usually more or less irregular, urceolate or shallow, commonly dentate or proliferate,

the proliferations arising either from the margin or from the center of the cup and
either solitary or radiately arranged, the ranks 1 to 5 in number, the lowest 3 to 20

c^Cl^td. Comm. 37. 1828. tSyn, Lich, N, E, 49, 1848,
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mm, long, the sterile apices scyphiformj cornute, or rari^ly subulate; apotliecia small

to medium-sized, 0.5 to 2.5 mm. in diameter, regular ur finally lobate and perforate,

solitary or variously clustered at the apices of podetia or proliferations, convex or

flat, immarginate, brown varying toward pale or reddish brown; hypothecium pale;

hymenium pale below and pale brownish above; paraphyses wimple or branched,

frequently thickened and brownish toward th(j apex; a^sci cylindrico-clavate.

Oura sterile and the spore and apothecial characters taken from European material.

Collected several times along the international boun<lary and also at ToAvcr and

Bemidji. On earth, frequently over rocks.

Appears to be widely distributed in North America, though muc^h of the material

is quite uncertain. Known in all the grand divisions.

24a, Cladonia degenerans euphorea (Ach.) Nyl. Syn. Lich. 1: 200. 1858,

Cenomyce gonorega eitphorea Ach. Syn. Lich. 289. 1811.

Podetia without squamules or the lower portion sparsely squamulose, the sterile

cups regular and the fertile ones subregular, somc^times proliferate.

In ours, determined by Doctor Wainio from Kettle Falls, the sides of the podetia

are frequently perforate. The plant is sterile, and the determination is one well-

nigh impossible to make without authentic specimens.

Collected along the international boundary from Harding to Rainy Lake City.

On earth, over rocks.

Not known elsewhere in America, Well known in Europe.

24b. Cladonia degenerans cladomorpha (Ach.) Wainio, Act. Soc. P'aun. Flor.

Fenn. 10: 141. 1894.

Baeomyces alicornis cladomorpha Ach. Syn. Lich. 350. 1814.

Podetia without pquamulea or eparsely ^quamulose toward the base, scyi)hiform,

the cups irregular with lacerate and sometimes proliferate margins.

A single collection was made at Emoon the international boundary. On earth,

over rocks.

Not known elHcwhcre in America. Well known in Europe.

26. Cladonia verticillatallorfm. Deutsch. Fl. 2: 122. 1795.

Primary thallus commonly persistent, composed of irregularly subcuneate or cre-

nately lobed, or even inciaed-lobate, flat or somewhat involute, ascending, clustered

or scattered, medium-sized or larger squamules, these 1.5 to 7.5 mm. long and wide,

sea-green above or more commonly varying toward ashy, olivaceous, or even brownish,

below white or darkening toward the base; podetia arising from the squanuiles, 3 to

55 mm. long and 0.5 to 3.5 mm. in diameter, tubseform or more rarely turbinate, sub-

solitary or clustered into small patches, erect or rarely ascending, the cortex sub-

continuous, grooved or areolate with commonly closely contiguous areoles, destitute

of squamules or rarely more or less squamulose at the base of the podetia or at the

margins of the cups, sea-green varying toward ashy, yellowish, browmish, or olivaceous,

or variegated with these colors, the narrow decorticate portions between the areoles

white or rarely reddish, scyphiform; cups medium-sized or large, 2.5 to 9 mm. in

diameter, usually abruptly dilated, shallow, the margin subcntire or dentate, com-

monly proliferate from the closed cavity of thecup, the proliferations 1 to several, and

the ranks commonly 2 to 5, the lowest one about 20 mm. long; apothccia small or

medium-sized, 0.5 to 2.5 mm. in diameter, rounded or irregular and perforate, sessile

on the margin of the cups or shortly pedicellate, flat and thinly margined or becom-

ing convex and immarginate, paler or darker brown; hypothecium pale; hymenium

commonly pale below an<l brownish al)0ve; para]>hyses simple or rarely branchedj

commonly thickened and brownish toward the apex; asci cylindrico-clavate.

Generally distributed over the State. On earth, or on rocks covered with humus.

The plant is generally distributed over North America. Known also in all of the

grand divisions, and one of the most cosmopolitan of lichens.
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25a. Cladonia verticillata cervicornis (Acli.) Flol. l.innaea 22: 380. 1849.

Lichen cervicornis Ach, Lich. Suec. 184. 1798.

Primary thallus persistent, composed of rather large or medium-sized, usually

densely clustered, laciniate squamule?, these about 5 to 12 mm. long; podetia rather

short and slender for the t^pecies, 2 to 20 mm. long and 0.3 to 1 mm. in diameter,

simple or proliferous from the central portions of the cups, or rarely from the margins
or even from the sides of the podetia below the cups, the ranks 1 to 3, the upper ranks

often without cups and branched irregularly, without squamules or squamose about
the margins of the cups. j

Once collected in the State, at Koochiching. On earth.

Elsewhere in North America from New England, Mississippi, and arctic America.
Known also in all the grand divisions.

26. Cladonia pyxidata (L.) Iloffm. Deutsch. Fl 2: 121. 1795.

Lichen j>yxidatas L. Sp. PL 1151. 1753.

Primary thallus commonly persistent, composed of irregularly or digitately incised

or lobate, flat^ concave or rarely convex, commonly ascending, clustered or scattered

squamules, these 2 to 8 mm. long and 1.5 to G mm. wide, sea-green above or varying

toward whitish or olivaceous, commonly lighter and eorediate below; podetia arising

from the surface of the primary thallus^ 3.5 to 30 mm. long and 3 to 4.5 mm. in diam-
eter, turbinate or tubseform, erect, the cortex areolate or verrucose or subcontinuous
toward the base, rarely more or less squamulose, sea-green varying toward ashy or

olivaceous, the decorticate portion white or ashy-brown, frequently closely clustered,

scyphiform; cups 1 to 7 mm. in diameter, regular or irregular, on well-developed

podetia or the dilation beginning just above the primary thallus, the cavity non-

perforate, sorediate or corticate, entire, dentate or proliferate from the margin, the

proliferations 1 or more, the ranks 1 to 3; apothecia scarcely common, medium-sized,

1 to 4 mm. in diameter, solitary or conglomerate, regular or irregular, sessile on the

margins of the cuj)h or on longer or shorter pedicels, flat and thinly margined or more
commonly convex and immarginate, commonly brown, and ours all of some shade of

brown; hypothefMum pale or pale brownish; hymenium pale or pale brownish below
and bruwnit^h above; paraph yses simple or rarely branchctl, commonly thickened
and brownish toward the apex; asci clavate.

Generally distributed over the State, On earth or rotton wood.
Widely distributed in North America. Cosmopolitan in its foreign distribution.

26a. Cladonia pyxidata chlorophaea (Spreng.) Moerke, Clad. Comm. 70. 1828.

Plate YI,
Cladonia chlorophaea Spreng. Syst. Veg. 4:273. 1S27.

Podetia more or less decorticate and sorediate toward the top.

Thus far found only in the northern portion of the State, but no doubt generally

distributed, though not so common as the species.

Reported elsewhere in North America only from Massachusetts, Pennsylvania, and
Ohio, and northward to Great Bear Lake, but doubtless generally distributed. Known
in all the grand divisions.

Explanation of Plate 17.—Plant on an old stnmp, showing primary thallus and the cup-bearing
podeliii. Na.tural siz(\

26b. Cladonia pyxidata pocillum (Ach.) Flot. T.inna^^a 17: 19. 1843.

Baeoniycea pocillum Ach. Meth. Lich. 336. pi, H.f. (>. IS()3.

Primary thallus of rather large and thick, round-lobed or somewhat incised, closely

adnate or slightly ascending squamules, these more or less imbricated and closely

packed into a commonly olivaceous or brownish crust; podetia simple and sterile,

partly decorticate above but not sorediate.

A single collection was made at Grand Marais. On humus over rocks along Lake
Superior. Not pre\'iously reported from Minnesota.
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An arctic and subarctic form widely distributed in British America, and found in

Alaska. Known also in Europe, Asia, and Africa.

27. Cladonia flmbriata (L.) Iloffm. Deutsch. FL 2: 122. 1795.

Lichen fimhriatus L. Sp. PL 1152. 1753.

Primary thallus commonly perisiwtent, composed of digitate or irregularly incised or

lobate, flat or concave, frequently involute or convolute, ascending, clustered or

scattered medium-sized squamules, these 2 to 9 mm. long and wide; sea-green above

varying toward olivaceous or whitish, below whitivsh or darkening toward the base,

sometimea sorcdiate-granulose below and along the edge?; podetia arising from the

surface of the squamules, 4 to 80 mm. long and 0.5 to 3.5 mm, in diameter, cylindrical

to tubiJeform or rarely turbinate, commonly clutstered into larger or smaller groups,

erect, or rarely ascending or irregularly curved, commonly decorticate and more or

less sorediate, or areolate or vemicose-corticate toward the base or the corticate basal

portion even subcontinuous, destitute of squamules or more or less squamulose, espe-

cially toward the base; sea-green varying toward whitish or brownish, the decorticate

portions commonly whitish, sometimes scyphiform, or the apices frequently cornute

or subulate; cups well developed or abortive, abruptly or gradually dilated, regular

or irregular, the cavity commonly deep, the margin entire, dentate, or ])rollferate, the

proliferations 1 to several and the ranks 1 to 3; apothecia commonly medium-sized,

0.8 to 2 mm. in diameter, solitary and rounded or irregularly conglomerate; sessile or

pedicellate on the margins of the cups or at the cornute or subulate apices, flat and

thinly margined or more commonly becoming convex and immarginate, brown or

reddish brown; hypothecium pale; hymenium pale or pale brownish below and

brownish above; paraphyses rarely branched, commonly thickened and brownish

toward the apex; asci clavate or cylindrico-clavate.

Generally distributed over the State, in some of the several following forms. On
earth and old wood,

Generally distributed over North America, though the subspecies are not, as a rule,

well enough known to permit any definite statement to be made concerning their

American distribution. Cosmopolitan also in its foreign distribution.

The subspecies given below are connected by various intermediate forms and alto-

gether form the most confusing assemblage of lichens known to our flora. The best

descriptions can do little more than lessen th<! difficulties of determination.

27a. Cladonia fimbriata simplex (Weiss) Wainio, Act. Soc. Faun, Flor. Fenn.

10: 256. 1894.

Lichen pyxidatus simplex Weiss, PI. Crypt. Gott. 84. 1770.

Podetia scarcely exceeding 3 to 30 mm. in length, scyphiform, the cups well

developed, 2 to 7 mm, in diameter, regular or becoming subobliqur, with entire or

dentate margins, the podetium erect and straight; ap(»thecia sessile or pedicellate

on the margins of th(^ cups. Doctor Wainio further divides th(^ variety into two
subvarieties-«

Thus far found only in the northern portion of the State.

The plant is widely distributed in North America. Known also in all the grand

divisions.

27b. Cladonia flmbriata proILf era (Retz.) Mass. Sched. Crit. Lich. Exsicc. no. 155.

1855.

Lichen fimhriatus prolifcr Hetz, FL Scand. Prodr. 232. 1779.

Podetia 20 to 70 mm. long, scyphiform, repeatedly proliferate from well-developed

cups, connnoiily straight and erect, wholly decorticate and for most part sorediate,

or having a minutely areolate or verrucose cortex below, sometimes squamulose,

especially toward the base; cups 2 to 10 mm. in diameter, commonly somewhat

«See Wainio, Act. Soc. Faun. Flor. Fenn. 10: 258. 1894.
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abruptly dilatrd, regular or rarely oblique; proliferations one or more f.'om each cup,

the ranks 2 to 3 or rarely more, the upper ranks ut^ually quite as long as the lower

and scyphltorm, but the terminal cups conunonly narrowed; apothecia usually

borne on the cupa of the higher ranks.

The plant referred to this species was collected at Warroad, On earth in a swamp.

R(^ported from Vancouver Island and Newfoundland; otherwise unknown in North

America outside of Minnesota. Known in Europe, Af^ia, and South America.

27c. CladoniafimbriatacornutoradiataCoem, Bull. Acad. Roy. Relg.lG: 40.1865.

Podetia elongated, sometimes bearing narrowed or abortive cups, simple or

branched, the branches cornutc or scyphiform, destitute of squamuh*s or squamulose

toward the base, decorticate and sorediate, or corticate toward the base and rarely

also below the cups, the cavity of the cups sorediate.

This subspecies was collected at Kettle Falls and at Tower. On earth.

Not known elsewhere in North America. Frequent in Europe.

27d. Cladonia fimbriata radiata (Schreb.) Nyl. Syn. Lich. 1:195, 1858.

Lichen radiatus Schreb. Rpic. Fl. Lips. 122. 1771.

Podetia commonly long, 17 to 75 mm. in length, scyphiform, elongate-turbinate

or subtuba?form, commonly more than 1-ranked, the sterile apices cornute, subulate,

or rarely obsoletely scyphiform, commonly straight and subcrect, wholly decorticate

and sorediate, or corticate and minutely areolate or verrucosa toward the base,

witliout squamules or rather rarely squamulose, especially toward the base; cups

rather small, 2 to 5 mm. in diameter, gradually or quite abruptly dilated, quite

regular or irregularj the margins dentate or proliferate, the proliferations one to sev-

eral and elongated or quite short, the ranks 2 or 3; apotlu^cia sessile or shortly stalked

on the margins of the cups.

For the most part confined to the northern portion of the State, but collected as

far south as Redwood Falls. On earth and old w^ood.

Generally distributed throughout northern North America. Known in all of the

grand divisions except South America.

27e. Cladoiiia fimbriata subulata (L.) Wainio, Act. Soc. Faun. Flor. Fenn, 10:

282. 1894.

Lichen subulahis T., Sp. PI. 1153. 1753.

Podetia much elongated , 3 to 10 cm, in length, usually cupless, cylindrical,

simple or variously branched, the sterile apices obtusely cornute or subulate; erect

and straight or subflc^xuous, especially toward the apc^x, wholly decorticate and sore-

diate, or areolate or sub continuously corticate toward the base, without squamules

or more or less squamulose, especially toward the base; apothecia at the apices of

the podetia, rather rare.

Throughout the northern portion of the State. On earth, especially over rocks.

Elsewhere in North America known in the White Mountains and on Vancouver

Island. Known in all of the grand divisions.

27f- Cladonia fimbriata nemoxyna (Ach.) Wainio, Act, Soc. Faun. Flor. Fenn.

10: 235. 1894,

Baeomyces radlalus nemoxynus Ach. Meth. Lich. 342. 1803.

Podetia commofily 25 to 90 mm. long, scyphiform or subscyphiform, 2 or 3-ranked,

the sterile apices abortively scyphiform, cornute or subulate, suberect, more or less

flexuous, wholly decorticate and sorediate, or in the basal half (more or less) variously

areolate or verrucose-corticate, as also ^t the base of the apothecia and of the pro-

liferations, without squamules or the basal portions and below the cups squamulose

or rarely the whole podetium sparsely squamulose; cups snKill or abortive, 1 to 3.5

mm. in diameter, gradually or somewhat abruptly dilated, commonly becoming

irregular, the margin dentate or proliferate, the proliferations one or more, either

short or quite elongated; apothecia sessile or on pedicels on the margin of the cups.
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Commonthrougliout tlu^ northern half of the State, occurring as far south as Taylors
Falls and Granite FalLs, On earth, frequently over rocks.

Found elsewhere in North America in a ain^^e locality, viz, New Bedford, Massa-
chusetts. Known in all of tlu^ grand divisions.

ftmbriata

Plate 14, B.10: 308. 1894.

Cenomyce coniocraea Flocrke, Deutsch. Lich. 7: 14. 1821,

Podetia rather short, commonly 5 to 25 mm. long and i to 2 mm. in diameter, cup-
less and cylindrical or abortively scyphiform, commonly simple or rarely sparsely

short-branched toward the apex, the sterile apices subulate, cornute, or abortively
scyphiform^ commonly straight and erect but sometimes flexuous, wholly decorti-

cate and sorediate, or corticate toward the base and rarely below the cups, the cortex
subcontinuous or areolate-verrucose, without squamules or more or less squamulose,
especially toward the base; cups small or abortive, 1 to 2 mm. in diameter, terminal
with a usually entiri^ and at least nonproliferate margin; apothocia scarcely rare,

borne at the apex of the podetia or on the margins of the small cups, commonly sub-
solitary on very short pedicels.

Generally distributed over the State. Commonly on old and rotting

Wainio does not give the subspecies a wide North American distribution, but it

seems that the plants referred to Cladonia funhriata iabacformis, by Tuckerman belong
here or to the next subspecies. This would give a general North Ameri( an distri-

bution, which doubtless (^xists. Known also in Europe, Asia, and Australia.

Explanation of Plate 14,— See p, 113.

ood

ftmbriata

10: 307. 1894.

Baeomyces bacillaris apoleptus Ach. Meth. Lich, 330. pi. 7./. 6, 1803.

Podetia commonly quite short, cupless or narrowly or abortively scyphiform, wholly
decorticate and sorediate or corticate toward the base and rarely below the apothecia.

This subspecies is periiaps rather shorter and more slender than the last, lighter in

color, and more frequently squamulose. These remarks are based on the four or five

fipecimens referred hero lor us by Doctor Wainio, and we admit our inability to dis-

tinguish between the two subspecies.

Confined to the northern portion of the State. On old and rotting wood.
If these two subspecies may be regarded as at. all distinct, the American and foreign

distribution of the two is very similar.

28. Cladonia pityrea (Floerke) Fr. Sched. Crit. Lich. Exsicc. Suec. 8: 21. 1826.

CapUularia pityrea Floerke, Ges. Naturf. Freund. Mag. 2: 15. 1808.

Primary thallus finally disappearing, when present composed of subdigitate, lacini-

ate, or crenate^ involute, concave or flat, ascen<ling, clustered or scattered squamules,
which are 1 to 3 mm. long and 0.5 to 2 mm. wide, sea-green or olivaceous above and
white below and rarely more or less sorediate-granuloso; podetia arising from the sur-

face of the primary thallus, 3.5 to 50 mm. long and 0.5 to 4 mm. in diameter, tubse-
form, turbinate, or subcylindrical, scattered or clustered in small patches, usually
erect, the cortex subcontinuous and verrucosa, or composed of small areoles, the
areolee raised and contiguous, sometimes more or lesssquamulose; sea-green, varying
toward ashy or olivaceous, sometimes scyphiform, the cupless and sterile apices obtuse
or subulate, simple or digitutely or irregularly branched; cups 0.5 to 3 mm. in <liame-
ter, gradually or abruptly dilated, commonly more or less irregular, often oblique,
the cavity rather shallow, the margin dentate, lacerate, or proliferate, the prolifera-

tions one or more and the ranks 1 to 3; apothecia small or medium-sized, 0.5 to 2.5 mm.
in diameter, often conglomerate, usually on short pedicels on the margins of the cups
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or at the cupless apices, the disk flat and thinly margined or becoming convex and
immarginate, commonly brick-red (but ours more often a dark brown); hypo-

thecium pale or pale brownish; hymenium of same color or darker brownish above;

paraphyses simple or branched, commonly thickened and brownish toward the apex;

asci clavate or cylindrico-clavate.

A single collection from Granite IWh has been placed here by Doctor Wainio, who
would refer all well-marked specimens to one of his several forms. On earth.

Recorded by Wainio from several widely separate North American hx'alities and

no doubt quite generally distributed, though little known in America. Known in

all of the grand divisions and a very widely distributed lichen.

28a. Cladoniapityreasubacuta WainiOj Act. S<x^. Faun. Flor. Fenn. 10: 355. 1894.

Podetia cupless, only 10 to 35 mm. in length, wholly granulate or sorediate-

granulate, or verrucose or areolate-corticate toward the base, seldom bearing

squamules.

Part of the material of the same collection has cups, and this Doctor Wainio
has referred to subspecies cladomorpha (Floerke) Wainio^ loc. cit. The material is

otherwise wholly similar.

Collected at Emo. On old wood.

Neither form is known elsewhere iu North America. Both are more or less common
in Europe.

29. Cladonia botrytes (Hag.) Willd. Fl. Berol. Prodr. 3G5. 1787.

Lichen hotrytes Hag. Tent. Hist. Lich. 121. pi 2.f. 9. 1782.

Primary thallus commonly persistent^ composed of crenate, incised or variously

laciniate, flat, involute or rarely convex, commonly ascending, scattered or rarely

clustered squamules, these 1 to 3 mm. long and of about the same width ^ sea-green,

varying toward straw-colored or olivaceoiis above and white below, sometimes sparsely

Borediate or granular; podetia arising from the surface of the squamules, 2 to 18 mm.
long, rather slender, cylindrical or subcylindrical, rarely abortively scyphiform,

variously branched toward the apex, or simple, or rarely branched toAvard the base,

the branches commonly short or very short, the sides frequently rimose, the axils

sometimes open; solitary or in groups, erect or \ai'i(>usly curved or flexuous, the

cortex verrucose or divided into rather small areules, these contiguous or scattered,

sometimes more or less squamulose, especially toward the base; varying from straw-

colored to sea-green, or the decorticate portions straw-colored or whitish; cups rare

and abortive, in the axils of branches when present; apothecia terminating all of

the podetia or branches, small or rarely middle-sized, commonly 0.4 to 2 mm. in diame-

ter, rounded or irregular, sometimes perforate, frequently clustered or conglomerate,

rarely solitary, flat, and margined with a light-colored exciple, or more commonly con-

vex and immarginate, from pale flesh-colored to pale brown, rarely somewhat prui-

nose; hypothecium pale; hymenium pale throughout or slightly colored above;

paraphyses simple, the apex frequently thickened but showing little or no color;

asci clavate or cylindrico-clavate.

Throughout the northern portion of the State. On old wood, especially of conifers.

Easily passed over as a condition of Cladonia carlosa or Cladonia mitrula.

Plants from British .Columbia, Wisconsin, and New York had been previously

referred here liy Wainio. Commonin Europe and known also in Asia.

Family STEREOCAULACEAE.

The family consists of the two genera Pilophorus and Stereocaulon. The struoture

of the thallus and the apothecia will be thoroughly discussed under Stereocaulon

following, and the family may, for the rest, be disposed of rather briefly.
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The relaticmjship uf the Steroocaulaceiio to the Cladoniaceae in the postfeeeion ol a

primary and a sectjiidary thallus and in apothecial characters is obviouH. Indeed,
the two families are seldom separated, and if we considt^r the apothecial characters

' alone there is certainly no reason f(tr a division. But if we look at the secondary
thallus (podetia) of Stereocaulon and Pilophorua closely it will appear that there
is doubt as to whether any of the alga? found in the phyllocladia, or even those rarely

found in the loose network of hypha>, are other than foreign. The absence of a cor-

tex would render the capture of foreign algte by the outer hyphal layer and the phyl-
locladia an easy matter, and perhaps we have here, after all, at best only what may
be regarded as pseudopodetia. Also the phyllocladia are certainly totally different

structures from the squamules of the podelia of the Cladonias, but this of itself would
give us no more ground for making two families for Cladonia and Stereocaulon than
we should have for separating Pdiigiva aphthoso from the Peltigcraceae on account of

the cephalodia. Further studies of the podetia must decide whether or not Stereo-

caulon and Tilophorus may properly be included with the Cladoniaceae. And,
indeed, the relationships can scarcely be understood until we know more of the
phylogeny of the genera involved. Also, the relative rank of tfie genera can hardly
be decided at present.

STEREOCAULONaIluffm. Deutsch. Fl. 2: 128. 1795,

Plate 18.

The thallus, as in Cladonia, consists of a primary and a secondary. The primary
thallus, however, is wanting in the mature plant, so that in the descriptions it may be
neglected. The secondary thallus is conppicuous and permanent, composed of the
podetia. The podetia are fruticose structures, much branched, the whole podetium
being variously twisted and irregular. The central portion of each branch of the
podetium is composed wholly of hy])ha' extending for the most part longitudinally

and forming a solid cylinder, immediately surrounding which is a tangled mass of

hyphae, which may be regarded as a medulla. Surrounding this medullary tissue

on all sides is a looser layer of hypha^ inclosing the algal celln and extending outward
in all directions as warty or isidioid outgrowths, the so-called phyllocladia. There
is no cortex in any of the species. Several kinds of algal cells may be looked for even
in the same species. All, however, except perhaps Cystococcus, which is the most
constantly present, may be regarded as foreign. A discussion regarding other algai

present may be found in Schneider's Text-Book of Lichenology.

The apothecia are usually small or t)f medium size. They are located on the ends
of the branches, and are convex or globose, or sometimes quite flattened. The
proper exciple commonly disappears. The hypothecium is pale. The hymenium
is pale or brownish below and commonly brownish or brown above. The paraphyses
are rarely branched. The spores are hyaline, fusiform to acicular, and 4 to severab
celled.

The members of the present genus seem to be closely related to the Cladonias,
though apparently still more nearly related to Pilophorus,

Three species have been reported from the State. On earth over rocks, frequently
a very thin layer of humus on a flat rocky surface or in a crevice.

Typo species Stereocaulon corallina (Wulf.) Iloffm. op. cit. 129.

Explanation of Plate 18.— Fig. 1, part of a plant. Fig. 2, a, the apothecia; &, the phyllocladia.
Fig. 3, a section of the upothot;iuin and a portion of the thallus; a, i\\& hymenium; 6, the hypothecium;
c, the medullary layer. Fig. 4, a longitudinal radial snction of a podetium; a, aphyllocladium; b, tlio exter-
nal loose network of hypluc; c, the internal mcchunical tissue of longitudinal liyphir. Fig. 5, paraphyses
and (a) an ascus. Fig. (i, free single spores. Fig. 7, algal cells. Fig. 1. natural size; fig.2,e!ihirgod about 10
diameters; figs. 3, 4, enlarged 300 diameters; figs. 5^7, enlarged 650 diameters. From Schneider.

«The original spelling is followed.
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Stereocaulon coralloides Fr
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KEY TO THE SPECIES

Branclies of the podetia smooth and naked below 1. S, coralloides.

Branchea of the podetia not always smooth and naked below.

Branches of the podetia often nlightly tomentose between

the phyllorladia 2. S. pasclmle.

Branches of the podetia densely white-tomentose 3. S. tomenlosum,

1, Stereocaulon coralloides Fr. Sched. Crit- Lich. ExhIcc. Suec. 4: 24. 1827.

Plate 18,

Podetia erect or ascending, occuring in dense clusters, 3 to 7.5 cm. long, rather

slender and irre^larly compressed-cylindrical, much branched above, smooth and

naked below, sea-green varying toward ashy or brownish; phyllocladia more or

less scattered, ashy-whitiah, passing into digitately divided, coralloid, commonly

crowded branchlets; apothecia small to middle-sized, 0.3 to 2 mm. in diameter, ter-

minal or subterminal and often more or less clustered, the disk commonly brown, at

first flat and surrounded by the lighter-colored exciple, but becoming convex and

the exciple disappearing; hypothecium pale; hymenium pale or brownish below and

darker above; paraphyses simple or rarelj' branched, commonly enlarged and brownish

toward the apex; asciclavateornarrowly-clavate; spores commonly 4-celled, 20 to 35 /i

long and 3 to 4.5 /x wide.

Collected on Carlton Peak. On humus over rocks.

In the mountains of New England and South Carolina, and common northward

throughout British America. Known also in Europe and Asia.

2, Stereocaulon paschale (L.) Hoffm. Deutsch. PL 130. 1795.

Lichen paschalk L. Sp. PI. 1153. 1753.

Podetia erect, ascending, or subdecumbent, somewhat longer than those of the last,

3.5 to 10 cm. long, usually rather slender, but somewhat stouter than those of the

last,' occurring in dense clusters, the clusters sometimes 20 cm. in diameter, more

or less compressed and somewhat irregularly cylindrical, slightly tomentose or nearly

naked, much branched; phyllocladia ashy or varying toward sea-green, passing into

short squamulose and t;renate branchlets; apothecia terminal or subterminal, on the

whole somewhat larger than in the last, brown or reddish brown, the disk flat and

with lighter proper exciple or becoming more or less convex and the exciple disap-

pearing; hypothecium pale; hymenium commonly of the same color below and

brownish above, or both hypothecium and hymenium darker; paraphyses simple or

rarely branched, commonly enlarged and brownish toward the apex; asci clavate;

spores much as in the last, but becoming more than 4-celled more frequently.

Distributed throughout the northern portion of the State and once collected as far

south as Redwood Falls. On humus over rocks.

Found in New England and northward throughout British America and Alaska.

Known in Europe and Asia.

3, Stereocaulon tomentosum Fr. Sched. Crit. Lich. Exsicc. Suec. 3: 21, 1827.

Plate 19*

Podetia of about the same length as those of the last, but commonly stouter and

somewhat more regularly cylindrical, also rather more .loosely tufted and even sub-

solitary, densely whitish-tomontose, divaricately branched, -the branches much

divided above; phyllocladia grayish white or perhaps more commonly varying

toward greenish, becoming squamule-liko and blunt-toothed or finger-lobed, crowded

on the upper side, but almost wanting beneath; apothecia in ours at least rather

smaller or even minute, scarcely reaching more than 0.75 mm. in diameter, subter-

minal or lateral, frequently more or less clustered, the disk brown, at first flattish

and surrounded by the exciple, soon becoming convex 4Xnd the exciple disappearing;

hypothecium pale; hymenium pale or brownish below and darker above; paraphyses
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Bimple or rarely branched, commonly enlarged and brownish toward the apex; asci
clavate or cylindrico-clavate; spores aa in the firat species, or sometimes a little
narrower

.

Collected on Oak Island in Lake of the Woods and on Grand Portaf^o Island. On
earth over rocks.

Found in mountainous regions in the United States, aa the mountaina of New
England, the Rocky Mountaina, and Mount Hood (Oregon), and in the mountains
of Mexico. Also generally distributed in British America and Alaska. Known also
in South America, Europe, and Asia.

ExPL.iNATiON OF PLATE 19.-riant on rocks; atop view giving an unrliio dppro.«od appcaranop, but
showing the much-branehed podetia covered with pliyUocladia and the apolheda. Natural sizp.

PILOPHORUSTh. Fr. Sier. Pil. Comm. 40. 1857.

Thethallus, like that of Cladonia and Stereocaulon, consists of primary and second-
ary, but the primary is very poorly developed, consisting of a verrucose crust which
IS 80 inconspicuous and evanescent that no account is usually taken of it in descrip-
tions of species. The podetia forming the secondary thalhis are simple or very spar-
ingly branched

.
The cent ral portion of each podetium is composed of a loose network

of hyphae, which may till the whole center of the cylinder, or may be absent from the
axial line, leaving the podetium hollow at the center. Immediately surrounding
this central portion is the mechanical tissue, consisting of densely packed hyph«
extending longitudinally. The podetia are without cortex and are clothed more or
less with phyllocladia containing the alga>, which are of the genus Cystococcus.

The apotheciaare small or of medium size and are globose, subglobose, or elongated.
They are terminally disposed upon the podetia and are black externally. The hy-
menium is also black and very tough and stout. The paraphyaes are black or bluish
black tipped. The spores are hyaline, slmjde, ellipsoid or fusiform.

The genus differs from Stereocaulon mainly in point of the dark and tough character
of the apothecia and in having simple apoie.s.

A single species has been found in the State.

Type species Pilophoras rohustus Th. Fr. op. cit. 41.

1. Pnophorus cereolus (Ach.) Tuck. Syn. N. A. Lich. 1: 235. 1882.
Lichen cereolus Ach. Lich. Suec. 89. 1798.

Podetia erect, rigid, cylindrical or subcylindrical, simple or rarely bearing 2 to 5
branches, clustered or scattered over the substratum, short and stout or more slender
and elongated, 5 to 40 mm. long, the apex often subulate in sterile specimens, solid or
rarely hollow; phyllocladia minute, rounded or becoming flattened and sq'uamule-
hke, sea-green to ashy or rarely olivaceous; ajiothecia about 1.5 mm. in diameter,
subglobose; spores fusiform, 17 to 20 /i long and 5 to 7 /t wide.

Ours is sterile and the apothecial and spore characters are taken from Nylander
Collected on rocks at Grand Marais. Not previously reported from Miiineaota
Widely distributed in the northern United States and British America. Known

also in Asia, Australia, and Africa.

Family COILEMACEAE.

This family ia one of the best defined groupa of lichen.s, being quite distinct from
any other group, both in the structure of th(! thallus and iu the character of the al>>al
Bymbiont. ^

The thallus is foliose, but either has no cellular cort,GX or pospcsscs a siiude layer of
cells above and one below. Nor are the internal layers well differentiated, the algal
cells being scattered throughout the thallus, except in the single-layered cortex when
this structure is present. In all of ours the algal symbiont is a form of Nostoc, and the
heterocysts are easily made out. The thallus Is more or less gelatinous when wet in
all of our species, a condition due to a swelling of the gelatinous sheath of the algal
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filaments. The fungal hyphijc frequently lie in contact with the sheath of the algal

filaments, but there are no haustoria, and the relation of the two symbionts is not so

close as in most other lichens. The thallut^ i^ peculiar in two of the genera in being

foliose in form and ptill without cortex, in thia respect like crustose thalli. The foliose

condition here is of course due to the peculiar nature of the algal synibiont, which

quite largely determines the form of the thalluR.

The apothecia more commonly nhow a thalloid exciple, but arc on the whole more

nearly biatoroid than those of any family following. The family is, therefore, placed

near the Lccideaceae, though there in much room for difference of view as to the

relative i)osition of the present family and ^^everal to follow. However, as to spore

characters some of the families next to follow seem lower than the i)resent one. Wilh

respect to the spores, the Collemaccae seem nearest to the Pannariaceae.

SYNECHOBLASTUSTrev. Caratt. Gen. Collem. 2. 1853.

The thallus is foliose, but is frequently extended above into marginal ur submarginal

rugose lobes which give a ccspitose-fruticosc appearance, sometimes wholly obscuring

the horizontal portion even to the center of the thallus. In the higher formn of the

genus, the thallus is quite expanded. The cortical layers of the thallus are wholly

absent, nor is there any distinct algal layer. On the other hand, the alg^c, which

consist'of a species of Nostoc, showing the heterocysts plainly, are scattered throughout

the entire thallus. The algic occur in chains, which are rather more numerous toward

the uppc^r surface of the thallus, or not infrequently quite as numerous toward the

lower sides. The chains of algal cells are easily distinguishable, though possibly on

the whole hardly so long as in CoUema. The color of the thallus is bluish, olivaceous,

or black, and usually lighter below than above. The thallus may be attached to the

substratum by direct adhesion of the lower surface or by rather sparingly developed

bimple rhizoids.

. The apothecia are rather small and arc ordinarily developed in all but one of our

species. The thalloid exciple is commonly present and extends somewhat above the

disk. The color of the disk is generally brown or brownish black, and it is usually

flat or slightly convex. The hypothecium is commonly pale or pale brownish, and

the hymenium pale below and brownish above. The paraphyses are ordinarily

Bimple, though branched lorms may be found in all the species. The spores are

hyaline, from 2 to several-celled, but never niuriform.

Wehave divided the genus Collema as conceived by Tuckerman, placing in that

genus those species having more or less muriform spores and in the present one those

not so divided. There seems to be a gradual evolution of spore characters running

through the two genera, which are very closely related. The relation of both genera

to Leptogium is'also a close one, Collema, as to spore characters at least, seeming to be

intermediate between the other two.

A half dozen forms occur in the State. On trees and more rarely on rocks.

Type species Collema nigrescens (Huds.) Ach. loc. cit. {Synechohlastus nigrescens

(Huds.) Stizcnb,)
KEY TO THE SPECIES.

Thallus lobes quite closely attached to the substratum.

Spores several-celled, long and narrow; apothecia pruinose.- 4a. S . nigrescens leu-

tf copeplus.

Spores as above; apothecia not pruinose - 4. 5. nigrescens.

Thallus lobes not closely attached to the substratum.

Erect or nearly so.

Spores 2-colled - 1- S, pycnocarpus.

Spores 4-celled - 2. S. cyrtaspis.

Ascending.

Spores 4 to 6-celled, rather short and wide 3. 5, flaccidus.

Spores 4 to 8-celled, longer and narrower 5.5. ryssokus.
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1. Synechoblastus pycnocarpus (Nyl.) Fink.

Collcma pycnocarpum Nyl. Syii. Lich. 1: 115. 1S58.

Thallua foliose and suborbicular, middle-sized, 15 to 65 mm. in diameter, some-

times ribbed and here and there perforate, the lobes long and more or less branched

and rising at the margins into a usually erect po.sition, the erect portions densely

rugosc-lobulate, more or less obscuring the flat parts below, especially when, as at

length, covered with the apothecia; adhering to the substratum and also attached by
scattered rhizoids, greenish, olivaceous, or blackish, lighter colored below; algal

chains distinctly more numerous toward the upper and lower surfaces; apothecia

small, 0.4 to 1 mm, in diameter, sessile, the disk brown or reddish brown, becoming
convex and irregular and sometimes covering the thalloid exciple, this, when present,

having an entire margin; hypoLliecium commonly pale; hymenium pale below, and
pale brownish above; paraphyses simple or rarely branched, commonly enlarged and
brownish toward the apex; asci clavute; spores 2-celled, ovoid-ellipsoid, 11 to 16 /i

long and 4 to 6.5 ji wide.

Hardly a common Minnesota lichen, but widely distributed in the State. On
tree trunks.

Widely diffused in the United Stales cast of the Rocky Mountains and northward

into Canada. A strictly American plant, known also in South America.

Collema pycnocarpum of the ]>reliminary reports.

2. Synechoblastus cyrtaspis (Tuck.) Fink.

Collc/aa cyrtaspis Tuck. Proc. Amer. Acad. 5: 387. 18G2.

Thallus quite similar to that of the last, but on the whole larger and more distinctly

lobed, the coloration as above; apothecia said to be larger, reaching 2 mm. in

diameter, and more scattered, the thalloid margin more persistent and commonly
crenulate; spores 4-celled.

It is the last character which more than any other seems to separate the species

from the last above.

Determined from Vermillion Lake by H. Willey. On tree trunks. Wehave not

examined the plant microscopically.

Quite wddely distributed throughout the eastern half of tho United States and

northward into Canada. Not known elsewhere.

Collema cyrtaspis of the preliminary reports.

3. Synechoblastus flaccidus (Ach.) Trev. Caratt. Gen. Collem. 1853.

Lichen JI accidus Ach. Vet. Akad. Ilandl. 16; 14. 1795.

Thalhis foliose and suborbicular, middle-sized, 2 to 7 cm. in diameter, some-

what more loosely attached to the substratum than other species (disregarding, of

course, the erect lobes of the last two species), and scarcely so gelatinous w^hen

wet as the two above; composed of rather wide, rounded, entire lobes, these more

or less imbricate and clothed frequently with granules of the same color as the thallus,

the color above olivaceous, commonly varying toward black and less frequently

toward greenish, usually lighter below; rhizoids few and weak and the plants more
usually adhering to the rocks; algal cells slightly more numerous toward the upi)er

surface; apothecia small and sessile^ seldom present in ours, 0.5 to 1 mm, in diameter,

the disk reddish brown, flat or convex, the margin entire and frequently granulate;

hypothecium pale to brownish; hymenium pale below and brownish yellow above;

paraphyses simple or rarely branched, the apices usually enlarged and browmish;

asci clavate; spores 4 to fi-celled, fu.siform-oblong, 20 to 20 ji long and 6 to 8 /i wide.

Generally distributed over the State, but not common anywhere. On trees and

rarely on rocks.
J

Widely distributed in North America. (Common alao throughout Europe,

Colkvia Jlaccidum of Xhe preliminary reports.
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A. Synechoblastus nigrescens iHuds. I Stitzenb.

B. EF^HEbE PURESCENŜ L. ) Ff?.
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4. Synechobla8tusnigresceiis(IIudB.) SLizenb. Ber. St. Gall.Gc8. Natunv. 1861-

62:144.1862. Plate 20, A.

Lichen nigrescens TTudp. Fl. Angl. 450. 1762.

Thallus foliose and commonly orbicular, middle-pized, 30 to 75 mm. in diameter,

closely adnate, rather thin, closely beset with pustules on many of which are com-

monly situated apothecia, or the pustules largely absent and replaced by radiating

ridges, the short, rounded marginal lobes entire and usually more or less raised;

oHvaceous-green and blackening, below lighter and marked by depressions corre-

sponding to the pustules or ridges of the upper surface; algal cells rather more numerous

toward the upper surface, rhizoids few and weak and scarcely of use as attaching

organs; apothecia small, 0.5 to 1.25 mm. in diameter, sessile, frequently numerous

and nearly obscuring the thallus, the disk brown or reddish brown, becoming convex,

the thin margin sometimes disappearing; hypothecium pale; hymenium pale below

and brownish above; paraphyses simple, or rarely branched toward the frequently,

enlarged and brownish apex; asci clavate; s{)ores long-fusiform and acicular, several-

celled, 50 to 72 [t long and 4 to 6.5 /( wide.

Confined to the northern portion of the State. On trees, especially poplars.

Widely distributed in North America, Known in all the grand divisions except

South America.

CoUemanigrescem of the preliminary rei><)rtH.

ExFi VN^TION OF Plate 20.— A, plant of Sy ncch MaMii.s nigrescens on poplar, showing the foliosp thallus

and' the rather inconspicuous apothecia. B, plant of Ephehc pubescens on rocks, showniK jhf^^ friiticose

thallus, whose form is determined by the algal syrnbiont Sirosiphon.a A and B enlarged 2^ diameters.

4a. Synechoblastus nigrescens leucopeplus (Tuck.) Fink.

CoUemanigrescens leucopepla Tuck. Gen. Lich. 92. 1872.

Apothecia white-pruinopo, paid to be smaller, at^ also the whole plant. Ours scarcely

distinct and possibly not the .subspecies.

Frequent in the northwestern portion of the State, along the boundary esi)ecially.

On treet^.

A North American form, ]>rcvioUBly reported from several Routheaptern States..

Ours quite as distinct as the material distributed in ''Lichenes Boreali-Americani,"

number 114, from South Carolina.

CoUemanigrescens leucopepla of the preliminary reports.

6. Synechoblastus ryssoleus (Tuck.) Fink.

CoUemanigrescens ryssoleiim Tuck, Lich. Calif. 34. 18G6.

Thallus commonly orbicular, less closely attached to the substratum than the last,

in the material at hand 20 to 45 mm. in diameter, rather smooth above, the rounded

lobes ascendant with plicate-undulate and crisped margins, rugose-papulose above;

olivaceous or at length blackish brown, beneath paler and reticulate-lacunose; algal

cells rather more numerous toward the upper surface; rhizoids few and weak, and

the gelatinous thallus here and there directly adnate to the substratum; apothecia

small, 0.5 to 1.5 mm. in diameter, sessile, scattered or crowded, the disk brown or

reddish brown, flat or convex, the thin entire margin sometimes disappearing; hypo-

thecium pale brownish; hymenium pale below and brownish above; paraphyses

simple or branched toward the apex, there also frequently thic^kened and brownish;

asci clavate; spores ovoid and becoming subacicular, 4 to 8-celled, 22 to 26 /t long

and 5 to 7 /i wide.

Collected on poplar at Bemidji. The material was scanty and the habitat unusual

for the species, but the plant was more like the present externally, and the spore

measurements preclude its belonging to the last above.

Otherwise known throughout the eastern United States and as far west as Ohio.

Not found recorded for any locality outside of the United States.

CoUemaryssoleum of the preliminary reports.
"»"T

og^^ footnote, p, 2^,
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COLLEMA(Hill.) Web. in Wig. Prim. Fl. Hob. 89. 1780.

Plate 21.

The thalluH is foliose and, like the last, is inclined to be irregular, though on the

whole somewhat orbicular. Taken all togf^ther, the thalli of the members of the genus
are the moe^t gelatinous of all lichen thalli. As in the last, also, the cortical layers are

entirely wanting, nor is there a distinct a]j:;al layer. The algae are plainly forms of the

genus Noatoc, and the hctcrocysts may usually be plainly seen. The chains of algal

cells are quite long and variously curved, and are commonly somewhat more numerous
toward the upper side of the thallus. The common color is bluish-olivaceous or black-

ish. The attachment of the thallus is as in the last genus.

The apothecia arc on the Avhole larger than those of the last genus and are hardly so

numerous, though found more or less frequently in all of our species. A thalloid

exciple is commonly present and extend.^ somewhat above the margin of the disk.

The common color of the disk is some shade of brown, and it may be flat, concave, or

convex. The hypothccium is pale or bro^™ish as is also the hymenium. The para-

ph yses are commonly simple, but branched ones may be found in any of the species.

The spores are commonly pale or hyaline, though always more or less muriform when
fully mature.

The genus is intermediate between Synochoblastus and Leptogium, but much
closer to the former genus, with which it agrees as to thallus structure. As regards the

spores, however, it is perhaps nearer to the latter.

Seven forms have been reported from the State. On earth, or more rarely on rocks

or over mosses. Found in moist places.

Type species CoUema lactuca Web. lo('. cit. This is the sSime as Synechob las tus

nigrcscens (Huds.) Stizenb., hence Collema must in all probability replace Synecho-
blastus, and some other name be substituted for it in its present acceptance.

Explanation of Plate 21.—Fig. l,ii phmt showing the thallus and the apothecia. Fig. 2, a lobe of

the thallus with apothecia. Pig. 3, a section of an apotliecium; a, the hyinenium; &, the hypotheclum;
c, the inner thallus with hyphte and algal filamonts; d, the vontral horizontal hyphjr; e, the rhizoids. Fig.

4, a section of the thallus; a, the algal filaments; b, Llie fungal hyphae; c, algal filaments; d, the rhizoids.

Fig. 5, a paraphysis and an ascus. Fig, 0, free muriform spores. Fig. 7, algal filamonts. Fig. 1, natural
size; fig. 2, enlarged about 4 diameters; figs. 3, 4, enlarged 400 diameters; figs. 5-7, enlarged 650 diameters.

From Schneider.

KEY TO THE SPECIES.

On rocka.

Thallus lobes somewhat broad and short, rounded 6. Cfurrum,
Thallus lobea narrower and longer.

Apothecia sessile or subpedicellate on the somewhat
narrowed and ascending lobes 5. C. plicatile,

Apothecia adnate on the narrower, often ascending

On earth.

lobes 7, C, pustulatum

Thallus rather thick (rarely on mossy rocks) 1. (7. jmlposum
Thallus thinner.

Sporcii usually four in each ascus 4. C. li imosum.
Spores eight in each ascus.

Apothecia numerous, not often deeply immersed 3. C, crispum,

Apothecia fewer and more often deeply immersed. 2. C. tenax.

1. Collema pulposum (Bernh.) Ach. Lich. Univ. C32. pj. 14.f. 9. 18]0.

LicJieti pulposiLs Bernh, Journ. Bot. Sehrad. 1799^: pi. l.J. /. 17()9.

Thallus usually more or less orbicular, middle-sized, 15 to 80 mm. in (Jiameter, very
gelatinous when wet, frequently showing a rosulate arrangement of the lobes orgranules;

rather thick, the thick lobes repand-crenate and often imbricated, especially toward
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the center where the thullus is thicker, the margins somewhat explanate, the central

lobes frequently reduced to mere granules; leek-green, olivaceouSj or blackening

above and scarcely lighter below; rhizoids few and weak; algal cells quite prom-
inently aggregated toward the top and bottom of the thaUu?!; apothecia email or mid-
dle-sized, adnate or more or less irnmcrsod, 0.75 to 2.5 mm. in diameter, the disk com-
monly flat or concave, reddLsli Ijrown, the thalloid margin entire or rarely crenate;

hypothecium pale or brownish; hymeuium pale below and pale brownish above;

paraphyses simple or rarely branched, commonly enhirged and brownish toward the

apex; ayci clavate; spores ovoid-ellippoid, from 4-celled becoming somewhat muri-

form, pale or hyaline, 17 to 25 /t long and 8 to 1 2 ;; wide. .

Generally distributed over the State. On earth or mo^t^y rocks, more common in

calcareous regions.

Widely diistributed in North America, and still not rei)orted from a large number of

localities. Known also in Asia, Europe, and Africa.

2. CoUematenax (Sw.) Ach. Lich. Suec. 128, 2:^7. 1798,

Lichen tenax S\\'. Nov. Act. Soc. Sci, Ups. 4: 249. 1784.

Thallus usually more or less orbicular, rather thin, the lobes expanded and closely

adnate, or rarely becoming more or len^s rained and (X)mplicate, yellowish-green or dark-

cuing; rhizoids as in the last, but the algal cells less distinctly aggregated toward the

top and bottom of the thallus; plant commonly of about the same size as the last, but
the thallus of ours usually very small and poorly developed; apothecia smallish, 0.5 to

2 mm. in diameter, commonly more or less immersed in the thallus, the disk usually

flat or concave, reddish brown, the thalloid margin entire or crenate; hypothecium
brownish; hymenium pale below and brownish above; i>araphyses simple or rarely

branched, commonly thickened and brownish toward the apex; asci clavate; spores

as in the last.

Hardly more than a subspecies of the last.

A single collection has been made in the State at Mankato. On earth.

Distributed throughout the eastern half of the United States and northward into

British America. Known also in Europe.

3. CoUemacrispum (Iluds.) Hoffm. Deutsch. Fl. 2: 101. 1795.

Lichen crispus lluds. Fl. Angl. 447. 1762.

Thallus more or less orijicular, in ours smallish, 15 to 30 mm. in diameter, rather thin,

the marginal lobes somewhat expanded, tho.se of the center with rai-^ed plicate and
dentate-granulate edges; olivaceous varying toward green or darker color; rhizoids

few and the thallus adhering to the substratum; algal cells more or less aggregated

toward the top and bottom of the thallus; apothecia frequently numerous and nearly

concealing the central portion of the thallus, email or middle-sized, 0,8 to 2.5 mm. in

diameter, less inclined to be immersed, the disk more or less concave, dark reddish

brown, the margin crenate-granulate or more rarely entire; hypothecium brownish;

hymenium pale below and brownish above; paraph yses simple or rarely branched,

commonly enlarged and brownish toward the apex; asci clavate; spores oblong-

ellipsoid, pale or hyaline, from 4-celled becoming more or less muriform, 16 to 30 ft

long and 8 to 12 /£ wide.

The apothecia are deeply concave in ours. Like the last, the present is closely

related to the first species, of which it may be regarded as a subspecies.

Collected at Bemidji and on the islands belonging to the United States in Lake of

the Woods. On earth.

and
extending ac'ross the continent in British America. Known also in Europe, where it is

usually reganh^d as a form of CoUema'pidposum.

Throughout the northern half of the United States from Colorado eastward

7920 —10 10
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4. CoUemaUmosumAch. Lich. Suec. 12(5, 236. 1798.

Lichen limosus Ach. Lich. Suec. 126. 1798.

Thalhis thin, in ours usually consisting of scattered and inconspicuous greenish to

olivaceous squamules, these usually more or less obscured by the apothecia, sometimes

becoming larger and lobate, the lobes then dentate-crenate or narrowed into ascending,

blunt lobules; rhizoids few, the algal cells more numerous toward the top and bottom

of the thallus, when best developed, rather smaller than lliose of the last; apothecia

commonly immersed, but becoming superficial, smallish or becoming larger than in

the last, 1 to 3 mm. in diameter, the disk reddish brown, usually flat, the thalloid

margin rather thin and prominent; hypotheclum brownish; hymenium pale below

and brownish above; paraphysea simple or rarely branched, enlarged and brownish

toward the apex; asci clavate; spores pale, muriform-multilocular, 23 to 37 /( long

and 10 to 14 /t wide, commonly 4 in each ascus.

Collected at Bemidji and at Koochiching. On earth.

Distributed across North America, but not known in the southern portion of the

United States. Known also in Europe and Asia.

6, Collema pUcatile Ach, Lich. Suec. 129, 237. 1798.

Lichen pUcatilis Ach. Vet. Akad. Haiidl. 16: 11. pi. l.f. S. 1795.

Thallus irregular or suborbicular, small, ours from 5 to 25 mm. in diameter, rather

thicker than that of the last two, the more or less imbricated lobes usually ascending

or erect with plicate-crisped margins, dark-green or more commonly blackening, or

rarely dark olivaceous and scarcely lighter below; rhizoids very few and the thallus

only attached toward the center or at one side; algal cells more numerous toward the

top or in the more erect portions toward both surfaces; apothecia small, 0.4 to 1 mm. in

diameter, frequently short-pedicellate, the disk brown and darkening, commonly
more or less concave, the margin entire; hypothecium brownish; hymenium pale

below and brownish above; paraphyses eimple or rarely branched, commonly en-

larged and brownish toward the top; asci clavate; spores ovoid-ellipsoid, pale, more

or lesB muriform, 18 to 28 /( long and to 8 /< wide.

Collected at Mankato. On calcareous rocks.

The species was reported from Iceland bvTuckerman, and 11., E. Hasse records it

from California. The writer has found it also in Iowa. The specimens so reported

are in each case differently named. The synonymy must at beet be regarded as very

uncertain. Known also in Europe and Africa.

6. Collema furvum Ach. Lich. Suec. 132, 236. 1798.

Lichen furrus Ach. Lich. Suec. 132. 1798.

Thallus orbicular or irregular, small or middle-sized, 10 to 50 mm. in diameter,

frequently scattered or the central portions falling away, oli\a('eous-green and blacken-

ing, usually somewhat lighter below, the upper surface becoming covered with

granules of the same color as itself, the lobes rounded or somewhat irregular, with

entire, undulate or crenulate and more or less crisped margins, frequently becoming
somewhat elongated, ascending or suberect; attachment of thallus much as in the last,

or more of the lower surface adhering to the substratum; algal cells somewhat more
numerous toward the upper side; apothecia usually few and scattered, small, 0.5 to

1 mm. in diameter, sessile, the disk brown and darkening, flat or concave, the thalloid

margin entire; hypothecium brownish; hymenium pale or pale brownish below and
brownish above; paraphyses simple or rarely branched, frequently enlarged and
brownish toward the apex; asci clavate; sjiores hyaline or pale, ellipsoid, 4-cellcd

and becoming muriform, 18 to 26 jw long and 8 to 12 ji wide.

Collected twice along the north shore of Lake Superior and in several places in the

southwestern portion of the State. The material from the Lake Superior region has

smaller, more erect lobes, more numerous apothecia, and narrcnver Hpores. However,
it agrees well with some of Arnold's European material. On various rocks.
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Leptoqium tremelloides (L.) S. F. Gray
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In the United States southward to Maryland and westward to Iowa. Also known in
Canada. Found also in Europe and Africa.

7. Collema pustulatum Ach. Syn. Lich. 317. 1814.

Thallus suborbicular or irregular and scattered, small, scarcely exceeding 10 to

18 mm, in diameter in ours, the lobes becoming long and narrow and subdichotomously
many-cleft or more irregularly divided, or even shorter and subentire, frequently
ascending or suberect; more closely attached portions of the thallus usually dying
and leaving the commonly ascending lobes separately attached to the substratum,
thus giving the scattered appearance, the rhizoids few; in color, brownish olivaceous
or darker, and scarcely lighter beneath; algal cells somewhat more numerous toward
the surfaces, especially the upper in the closely adnate portions; apothecia small and
appearing like pustules on the thallus-lobes, 0.2 to 0.7 mm. in diameter, immersed or
adnate, the disk brown, reddish or darkening, flat or concave, frequently deeply
sunken in the entire thalloid margin; hypothecium pale; hymenium pale below and
brownish above; paraphyses simple or rarely branched, commonly enlarged and
brownish toward the apex; asciclavate; spores ovoid-ellip^oid, hyaline or i:)ale, 4-celled
and becoming muriform, 13 to 24 jt long and 10 to 13 /t wide.

Collected on calcareous rocks at Mankato.
Known from such rocks in Pennsylvania, Alabama, Illinois, and Iowa, and extend-

ing westw^ard to the Pacific coast iii British A
plant.

A strictly North American

LEPTOGIUMAch.; S. F. Gray, Nat. Arr. Brit. PI. 1: 400. 1821.

Plate 22.

The thallus is foliose and commonly orbicular, macroscopically appearing quite
similar to that of CoUema, but differing microscopically in that there is a cortex.
This structure commonly consists of a single layer of cells, both above and below.
The cortex makes the thallus somewhat more rigid than that of Collema, and renders
the plants a? a w^hole less gelatinous. In some of the species there is a rather poorly
defined algal layer just below the upper cortex and somewhat of a medullary layer
below this, but as a rule these layers can not be distinguished, though the algal chains
are quite commonly more numerous toward the ui)per surface. These chains are
hardly so long as in the last two genera. Rhizoids are rare, though clusters of simple
ones may be found occasionally in any species at points where the thallus is closely
attached. The thallus is partly attached by them, but for the most part simply
adheres directly to the substratum, A single species, however, has numerous well-
developed rhizoids, and this is sometimes separated from the genus.

The apothecia are quite common in some of the species, but seldom seen in others.
The exciple is typically thalloid, but the algal cells may rarely disappear; or the
exciple itself more rarely may be overgrown by the expanding disk and the whole
structure of the apothecium become essentially biatoroid. The color of the disk is

commonly some shade of brown, and it is usually flat or concave. The hypothecium,
hymenium, and paraphyses are all much as in Collema. The spores of the species
here admitted to the genus are pale and more or less muriform. Tuckerman admits
plants having less highly developed apores, but his genus should doubtless be divided
as it has been by some other authors.

The close relation of the present genus to Collema is apparent. The structure ie

somewhat higher in T.eptogium.

Seven forms have been noted in the State. The habitats are similar to those of
Collemas, but as a whole the plants are less confined to moist places.

Type species Leptogium tremelloides (L.) S. F. Gray, loc. cit.
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Explanation of Plate 22.—Fig, 1, a plant showing; the thallusaiul the apothecia. Fig. 2, a portion

of a thallus lobo with two apothecia. Fig. ;i, a section of an apothccium and the thallu.s holow; a, the

hymeniuni, 6 and c, the hypotheclum; d, the inner thallus with hyphae and algal cells; f, the lower

cortex, thickened ])elow the apotheeium. Fig. 4, a section of the thallus; a, the upper cortex; 6, the

hyphfie and algal cells; c, the lower cortex. Fig. 5, aparaphysis and an ascus. Fig. 6, free muriforin

spores. Fig. 7, algal filaments. Fig. 1, natnrnl size; Jig. 2, enlarged altout 5 diameters; figs. 3, 4, enlarged

400 diameters; figs. 5, 6, 7, enlarged 050 diameters. Fioiii Schneider.

KEY TO THE SPECIES.

Rhizoida cuiitipicuous.

LobeH widoj rhizoidH makiii^^ a delicate naj) 5. i. myochfouni.

Lobes narrower, rhizoids making a velvety nap 5a. i. myorhroum io-

rnentosum.

Rhizoids not noticeable except under the microycope.

Margins jagged and fringed.

Lobes buiall and densely crowded, uacending and ex-

panded toward the ends la. L. lacerum pulvi-

natum.

Lobes as above except larger and less croAvded 1. L. lacerum.

Margins undulate, lacerate, or isidioid, but not jagged and

fringed

.

Upper surface not iaidioid or lobulate; margins undu-

late, but neither isidioid nor lobulate 2. L, jyukhcllam.

Upper surface more or less isidioid granulate or lobu-

late.

Thallus lead-colored above, frequently lighter

below 3. L, tremeJloidcs.

Thallus dark lead-colort^d to greenish or oliva-

ceous above, scarcely differing below 4. L. chloromelam,

1. Leptogium lacerum (Retz.) S. F. Gray, Nat. Arr. Brit. PL 1: 401. 1821.

Lichen lacer Retz. FL Scand. Prodr. 228. 1774.

Thallus closely adnate, more or less orbicular, nriddle-sized, 15 to 70 mm. in diam-

eter, reticulately wTinkled, the many lobes ascending and obscuring the hori-

zontal portions, expanded toward the ends, there sinuate and commonly divided

into finely jagged and fringed margins, oHvaceous-brown or more commonly lead-

coloredj scarcely lighter below, for the most part Avithout rhizoids, the thallus

adhering directly to the substratum; algal cells scattered throughout the thallus, but

more numerous toward the top, so that algal and medullary layers are not distinctly

differentiated; apothecia rather rare, small, 0.3 to 1.5 mm. in diameter, subsessile, the

disk reddish bro^vn and concave or flat, the margin thalloid, but the algal cells fre-

quently disappearing, giving a biatoroid appearance, paler and entire; hypothecium

pale; hymenium pale below and brownish above; paraphyses simple or rarely

branched, commonly enlarged and brownish toward the apex; asci clavate; spores

pale, ellipsoid, muriformly many-celled, 27 to 48 /t long and U to 19 /i wide.

Generally distributed over the State. On rocks among mosses.

The plant is widely distributed in North America. Known also in South Anierica,

Europe, and Africa.

la. Leptogium lacerum pulvinatum (Iloffm.) Nyl. Syn. Lich. 1: 122. 1858.

Collema pulcinatum Hoffm. iJeutsch. FI. 2: 104. 1795.

Thallus brownish, smaller, and conqjosed of densely crowded and smaller lobes

with finely fringed edges, giving the plant a more pulviriale appearance than usual.

Even more seldom fruited than the species.

A single collection was made along the shores of Snowbank Lake. On humus,

mosses, and dead 2)ine leaves. Ours is finely fruited.
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Tuckerman considered the North American plants to belong to the present sub-

species or to Leptogium lacerum lophaeum (Ach.) Nyl.^ Possibly the last named
BuKspecieSj also a small form with long ciliatelydiHticctod lobes, may exist in the State.

Both subspecies are recognized in Europe and Africa.

2. Leptog-ium pulchellum (Ach.) Nyl. Syn. Lich. 1: 123, 1858.

Collema pulchellum Xch. Syn. Lich. 321. 1814.

Thallus suborbicular, middle-sized to large, 5 to 12.5 cm. in diameter, closely

adnate, but the marginal lobes commonly free and more or less raised, as are fre-

quently some of the more central ones also, the upper surface thrown into delicate

plicate wTinkles, and the lower surface more or less pitted and similarly wrinkled,

the lobes somewdiat imbricated, rounded with entire or slightly undulate margins;

commonly lead-colored above, lighter-colored beneath, for most part adhering directly

to the substratum, the rhizoids few and, as in other species, only to be seen in sec-

tions; algal chains more numerous toward the top, but quite numerous toward the

lower side also^ the central portions ha\'ing few algal cells and representing a

more or less distinct medullary layer; apothccia small to middle-sized, frequently

Bubpedicellate, 0,7 to 2 mm. in diameter, the exciple thalloid with usually entire

margin, the disk commonly flat; hypothecium brownish; hymenium pale below and

brownish above; paraphyses Bimj)le or rarely branched; asci clavate; spores pale,

becoming more or less muriform, ellipsoid, 18 to 30 /i long and 9 to 16 ft wide.

Collected in widely separate portions of the State and no doubt generally distrib-

uted, though rare. On trees and once on rocks.

Doubtless generally distributed over North America, except in arctic regions;

little known, however, in the West, A strictly American plant. Known also in

South America.

3, Leptogium tremelloides (L.) S. F. Gray, Nat. Arr. Rrit. PI. 2: 400. 1821.

Plate 22,

Lichen tremelloides L. f. Suppl. PL 450. 1781.

Thallus suborbicular, middle-sized, 30 to 75 mm. in diameter, rather less closely

adnate than that of the last and somewhat thinner, the lobes more or less imbricated,

smooth, of somewhat similar form, but smaller, with commonly more ascending and

entire margins, but sometimes finely dentate or undulate, crisped and irregular;

beset more or less with isidioid granules, which may pass into minute lobules, lead-

colored, frequently somewhat lighter below; rhizoids very rare and only seen in

sections; algal chains more numerous toward the upper surface, but a medullary

region scarcely to be distinguished in the thin thallus; apothecia sessile or subpedi-

cellate, somewhat smaller than in the last, 0.5 to 1.7 nun. in diameter, the disk brown

and flat, or somewhat convex and sometimes overgrowing the entire or irregular

thalloid margin; hypothecium commonly pale; hymenium pale throughout or

brownish above; para])hyses simple or very rarely branched, frequently enlarged and

brownish toward the apex; asci clavate; spores pale, ovoid-ellipsoid, becoming

muriformly many-celled, 18 to 27 /i long and 8 to 12 ^ wide.

Throughout the northern portion of the State, extending as far south as Taylors

Falls. Commonly on rocks.

Throughout the portion of North America east of*the western Cordilleras and also

in Alaska. There are several subspecies, and one or more forms are known in all of

the grand divisions.

4, Leptogium chloromelum (Sw.) Nyl. Syn, Lich. 1: 128, 1858.

Lichen chloromelos Sw. Fl. Ind. Occ. 3: 1S92. 180G.

oSyn. Lich. 1: 122. 1858.



142 CONTRIBUTIONSFROMTHE NATIONAL HERBARIUM.

Thallus thin, siiborbicular or irregular and frequently more or less scattered, rather
small, 25 to 60 mm. in diameter, or the scattered lobes extending over larger areas,

becoming densely isidioid-granulate, the lobes more or loss imbricate and ascending
with crisped, undulate, or lacerate margins, or the margins produced into isidioid
lobules, the marginal lobes, in the more continuous forms, somewhat more expanded;
lead-colored, varying toward greenish or olivaceous, scarcely differing in color below;
rhizoida and attachment of thallus as in the layt; algal chains not so distinctly more
numerous toward the top, and medullary and algal layers rather less distinct than in
any of the above species; apothecia small in ours, O.o to 1 mm. in diameter, sessile,

the disk brown and flat, the margin thalloid in structure, granulate, irregular, or more
rarely entire; hypotheciumpale;hymenium pale below and brownish above; paraphy-
ses simple or rarely branched, frequently thickened and brownish toward the apex;
asci clavate; spores ovoid to ellipsoid-pointed, pale, becoming muriformly many-
celled, 15 to 32 fi long and S to 13 /i wide.

Collected at Taylors Falls and at Maukato. On sandstone. Perhaps most of ours
should be referred to subspecies conchatum Tuck.«

North American range scarcely differing from that of the last foregoing. Also
quite as various in form as the last and known in some form in all of the grand divisions.

5- Leptogium myochroum (Schrad.) Tuck. Gen. Lic^h. 09. 1872.

Lichen myochrous Schrad. Journ. Bot. 1799^: IS. 1799.

Thallus suborbicular, or irregular, somewhat closely attached to the subatmtum,
small, and only slightly lobed or becoming larger and more lobed, 25 to 80 mm, in
diameter, the lobes more or less ascending and imbricated, wide, rounded, subentire,
undulate; lead-colored varying toward olivaceous or blackish, smooth or more or less
rugose, somewhat granulate, clothed below with whitish rhizoids, composing a deli-
cate nap; algal chains more numerous toward t!ie top, a fairly well-developed medul-
lary layer below, though containing scattered algal chains; apothecia middle-sized,
1 to 2 mm. in diameter, subsessile, the disk flat and reddish brown, the margin thal-
loid and more or less irregular and granulate; spores pale, ellipsoid, becoming some-
what muriform, 23 to 30 n long and 7 to 9 /( wide.

Ours sterile, and the spore and apothecnal characters taken from Tuckerman.
Frequently excluded from the present genus.

Generally distributed over the State, On trees and rarely on rocks.
The plant is generally distributed over North America. Known also in Europe,

534. 1842.

myochr Spic,

Collema tomentosum Iloffm. Deutsch. Fl. 2: 99. 1795.
Thinner, darker, usually narrowerdobed, more imbricated and having sinuate

margins, velvety below.

The lobes tend to be normal in ours, however, and perhaps our plants should not
be referred to the subspecies.

Collected on Carlton Peak and along the international boundary from Harding to
Warroad. On trees.

Elsewhere in North America known onlj' in the Rocky Mountains and Alaska.
Known also in Europe

Family PYRENOPSIDACEAE.

This family m a small one, represented in our flora by only two genera and a few
species. The thallus ia crustose or folioso, or may even exhibit a fruticose tendency
as in the Omphalarias. A cellular cortex is present in Pyrenopeie, but not in Ompha-

^^^^^^^^^^-^— ^"—^^ ^^^^^^^~
' ^^^^^^^^^^^^^^^^^^^— —^^^^^^^^^^^^^^i,^

oSyu. N. A. Lich, 1: 163. 1881.
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laria, which is quite gelatinous when wet. The algal symblont is Gloeocapsa-like,

and the gelatinous nature of the Oniphalarias is due to the sheath of the cells or the

colonies. There is an obscure differentiation into algal and inedullary layers in the

Omphalarias.

The apothecia are usually immcr?ed and contain the simple or 2-celled spores,

which are quite similar in the two genera and suggest a close relationship of their

members, though these are quite different externally.

The family is somewhat closely related to the Collemaceae, and the relationship

with the Pannariareae is perhaps closer.

PYRENOPSISXyl. Mem. S<x?. Sci. Nat. Cherb. 5: 143. 1857.

The thallus is crustose-conglomorate or with ascending coralloid branchlets. The

whole structure is obscure and devoid of definite layerts. However, in ours at least,

a parenchymatous structure may be made out, which extends throughout, at least

in the ascending branchlets. The algal pymbiont consists of blue-green cells, occur-

ring in clusters, varying considerably in size and number in a cluster and the indi-

vidual cells not differing greatly from those of Omphalaria. The plants are obscure,

and when conspicuous enough to attract noti(.'e, they may easily be overlooked as

so much dirt on the rocks, or if noted as lichens, passed over as some one of the darker

and more obscure Pannariap. The apothecia in ours are usually quite open-discoid,

and yet they are rather rare, adnate or immersed, small and very difficult to distin-

guish when present. A thalloid exciple is present. The hymcnium and the hypo-

thecium arc both more or less brownish. The paraphyses are usually simple and

rather slender, but not seldom more or loss gelatinized and indistinct. The spores

are almost constantly simple. ^

Nylander recognizes Synalissa Fr.^as a separate genus, somewhat below the present

one in that the thallus is scarcely cellular and the apothecia are more inclined to be

immersed, lie admits to his lower genus, however, at least one form having a cel-

lular thallus. Tuckerman admits all these species to the present genus and also

certain spctiies having the algal cells in chains. Much work will be required before

the questions involved can be settled, but our three species may certainly be

placed in a singh^ genua. Again, while there is y<!t much doubt regarding the rela-

tionship of some of the species usually assigned to the present genus and Synalissa, it

appears to be certain enough that ourH are more <:losely related to Pannaria than to

CoUema, and are yet nearer to Omphalaria.

Three species occur in the State. On ro(*ks.

Type species Pyrenopsis fuscatula Nyl. loc, cit.

KKY TO THE SI'ECIES.

Thallus olivaceous, granulose; sj^ores S to 11 /x long and 3 to 6 /x

wide 1. P. melamhola.

Thallus blackish, granulose.

Spores 10 to 20 ft long and 7 to 9 /t wide, sometimes 2-celled- 2. P. phaeococca.

Spores 12 to 13 /t long and 6 to 8 /£ wide 3. P. polycocca.

1. Pyrenopsis melamhola Tuck. Syn, N, A. Lich. 1: 136. 1882,

Synalissa melamhola Tuck. Proc, Amer. Acad. 12: 170. 1877.

Thallus of minute olivaceous granules, compacted into finally thick and substipitate

scabrous, black areoles, these reaching 1 mm. in diameter and forming a close crust;

apothecia minute, 0.2 to 0.1 mm. in diameter, 1 to 6 in each areole, immersed,

the disk black, the margin thalloid, persistent, and of the same color as the disk;

hypothecium pale brownish; hymenium usually i)ale below and pale brownish

t^Syst. Orb. Veg, 1: 297. 1825.
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above; paraphyscs gelatinized and indistinct; asci clavate; spores simple, ellipauid,

8 to 11 /i long' and 5 to 6 /t wide, thus somewhat larger than according to Tuckerman'H
measurements, as are also the apothecia.

A single collection was made on a howldcr at Mankato in 18U9. Forms of Pyren-
opsia have been noted frequently in various portions of the State, but in the absence
of fruit it has been impospible, except in this instance and the ones below, to refer

the specimens to species wath any degree of certainty.

A North American plant, ])reviously only known in the original locality in

Alabama.

2. PyrenopsisphaeococcaTuck. Syn. N. A. Lich. 1: 136. 1882.

Synalissa phalococca Tuck. Gen. Lich. 80. 1872.

Thallus of blackish, scarcely coralloid granules, which form an areolate crust; the

areoles of about the same size as those of the last, rarely reaching 1 mm. in diameter;

apothecia somewhat larger than in the last, 0,2 to 0.5 mm. in diameter, adnate or im-
mersed, 1 to 3 in each areole, the disk evident and concave in ours, black with a
margin of the same color, hypothecium pale brown; hymonium pale below and
brownish above; paraphyses simple, frequently thickened and brownish toward the

apex; asci clavate; spores simple or rarely 2-celled, ovoid-elli])soid, 10 to 20 /t long

and 7 to 9 fi wide. The algal cells are few in each cluster, and in this and other points,

as the color, the plant seems quite as near the next, though the si)ores agree better

here

.

A collection was made at Mankato in 1899 and another at Grand Marais in 1902.

On bowlders.

A North American lichen, previously known in North Carolina, Massachusetts,

and New Hampshire. The other plant which our specimen resembles is also con-

fined to our grand division, having been collected in Vermont.

3. Pyrenopsispolycocca (Nyl.)Tu('k. f?yn. N. A. Lich. 1: \M\. 1882. Plate 23, A.
Synalissa polycocca Nyh Syn. Lich. 1: 9G. 1858.

Thallus of blackish granules, which ])ass into a more or less areolaLe {-rust, the areoles

of the same size as those of the last or smaller and for the most part absent when the
thallus is continuously granulose; apothecia rather numerous, sometimes a dozen or

more in a single areole and almost completi^ly obscuring the tliallus, minute, 0.1 to

0.3 mm. in diameter, of the same color as the thallus, globose, with a punctiform or

Blightly open and urceolate disk; hypothecium i)ale or pale brownish; hymenium
pale below and brownish above; paraphyses more or less coherent and indistinct; asci

cylindrico-clavate; spores ellipsoid, simple, 12 to 13 /t long and (i to 8 /i wide.
Collected on rocks along the shore of Lake Superior at Grand Marais.

A North American plant, previously reported from Vermont.

Explanation op Plate 23.— A, Plant of Pyrcnopds polycocca on rocks, showing the granulate and
somewhat areolaLe thalUis. B, Plant of Solorina saccata on rocks, showing Ihe foliose thallus and the
Immersed apothecia. A enlarged about 'S diameters; B, about 2i diameters.

OMPHALARIADun. & Gir. in Dur. Fl. Al^^er. 1: 200. pL 18. f. 4, 5, 184G.

The thallus is neither strictly fruticose nor yet in most instances foliose. It is com-
monly small and somewhat raised from the substratum, exhibitin^^ thus at least a
fruticose tendency, and is attached to the substratum at a single jjoint. There is no
cellular cortex, but there is an outer gelatinous layer composed of gelatinized hyphic
and walls of dead algal cells. Within or below this is an algal layer, consisting of the
algal cells and hyphal branches. The central portions of the thallus, or in the more
foliose forms the lower part, is frequently differentiated as a more or less distinct

medullary layer. The algal cells, in all of ours at least, occur in groups, these varying
considerably in number of cells in each, and each cell of a group having its own
wall. Yet, in any of the species, the cells may sometimes occur singly. On the
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L^l-^^I^^."^..^s;^^^^:^

A. Pyrenopsis polycocca iNyl.i Tuck.

B. SOLORINA SACCATA ' L. ! ACH.
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whole, these algal symbionta seem to bo a form of Gloeocapsa. In Pome species found

in North America and referred to the present genus the al^^al cells occur in chains.

These we have not studied carefully, but they should perhaps be referred to another

genus. The thallus as a whole may be merely an irregular or even somewhat rounded

mass, or it may be somewhat or even decidedly branched. The color is usually a dull

black, and the thallus reminds one somewhat of that of certain ("oUemas.

The apothecia are very small, subglobose and immersed, or more rarely becoming

superficial and more or less disk-shaped. They are either terminal on the lobes or

variously scattered over the thallus. The hypothecium and the hymenium vary

from colorless to brown. The paraphyses are more or less coherent and indistinct, but

eeem to be uniformly simple. In the material examined, the asci scarcely showed

apical thickening. In the species admitted here, the spores are hyaline and are

simple, though plants having 2-celled spores have usually been admitted to the genus.

Notwithstanding the peculiarity of the i)reBent genus as regards the algal symbiont,

it shows an apparently close relationship with Senechoblastus and a somewhat more

remote one, when the spores are considered, with Collema. Yet, doubtless, all con-

sidered, the relationship is closer with Tyrenopsis or Lichnia.

Three species have been determined from the rocks of the State* Other sterile

forms have been collected.

Type species Omphalaria nummularia (T)uf.) Dur. & Mont. loc. cit.

KEY TO THE SPECIES.

Thallus scarcely or only slightly lobed; i>lants small 1. 0, minnesotcnsis,

Thallus plainly lobed; plants larger.

Lobes strongly ascendant 2. 0. pulvinata.

Lobes shorter and only slightly raised 3.0. phyllisca.

1. Omphalaria minnesotensis sp. nov.

Thallus adnate or somewhat raised from the substmtum, irregular in form or rarely

rounded, very small, 0.5 to 2 mm. in diameter, above smooth or more commonly un-

even; lobes absent or short and irregular, black and rigid; algal cells in clusters;

apothecia immersed and minute, scarcely exceeding 0.3 to 0.5 mm. in diameter,

globose with a punctiform disk, often in plainly raised pustules, one to several in each

plant; hypothecium pale or slightly colored; hymenium ]>ale; paraphyses more or

le^s coherent, gelatinous and indistinct; asci cylindrico-clavate and variously irregular;

spores minute and numerous in each ascus, subspherical to ellipsoid, 3 to 6 /i lung

and 2 to 3/i wide.

On calcareous rocks at Minneapolis.

2. Omphalaria pulvinata (Schaer.) Nyl. Ach. Soc. Linn. Eord. 21: 205. 1856.

Collema stygium pulvinatum Schaer. Enum. Lich. Eur. 2G0. 1850.

Thallus pulvinately lobed, the lobes ascendant or suberect, giving the thallus a

fruticose tendency, but also with a basal horizontal and strictly foliose portion,

predominating in younger and less developed states and giving character to the

whole structure; black in color, the lobes more or less divided and having variously

irregular margins; apothecia minute, scarcely exceeding O.G mm. in diameter, some-

times becoming prominent and tubcrculate, said to be pallescent (Nylander), though

this has not been observed in ours, more commonly along the margins of the lobes;

hypothecium pale or pale brownish; hymenium pale below and pale brownish above;

paraphyses simple, mure or less gelatinized and coherent; aeci clavate; spores short-

ellipsoid, 9 to 12 ;t long and 5 to 7 /i wide.

Collected once in the State. On calcareous rocks at Mankato.

Previously known from New England, New York, Iowa, Nebraska, and Colorado.

But Tuckerman seems nut to have seen the apothecia, which are common enough in

ours and in the Iowa plant. Known also in Eurupe an<l Africa.
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3. Omphalaria phyllisca (Wahl.) Tuck. Gen. Lich. 84. 1872.

Endocarpon phylliscum Wahl. in Ach. Meth. Lich. SuppL 25. 1803.

Thalhis strictly foliot?c, or sometimes .showing a slightly frnticose tendency, only
slightly raised from the substratum and presenting above a lobulate, rosulate, flattened
surface with the marginal lobea better developed, rarely somewhat imbricated, black
and rigid, small, 1.5 to 3 mm. in diameter in ours, scarcely fio gelatinous as the other
two species; algal cells unusually large and frequently solitary, 10 to 28 ji in diameter;
apothecia minute, scarcely exceeding 0.5 mm. in diameter, immersed-globose with a
punctiform disk, the whole structure appearing as minute slightly raised pustules
scattered over the upper surface of the thallus; hypothecium pale or palebrownish;
hymenium pale; paraphyses simple, but becoming gelatinized and indistinct; asci
cylindrical to fusiform; spores shortly oblong-ellipsoid, 6 to 10 /i long and 4 to 5 /t wide,
8 to 16 in each ascus.

A single collection was made at Grand ^larais. On the face of a perpendicular bluff
near the shore of Lake Superior.

Previously collected in North, America in New England, Oregon, and along the
north shore of Lake Superior in Canada. Known also in Europe.

The plant reported as this species from Redwood Falls is not the same, and a plant
similar to the latter was collected at Grand Portage. The spore characters of these
two plants were not shown distinctly in the final examination, and they can not be
definitely located for the present. Our plants also resemble strongly OniphaJaria
pyrenonks Tuck, from New Mexico.

Family EPHEBACEAE.

The family is represented in our flora by a single genius with one or two species.
So far as these two species with the same algal symbiont, Sirosiphon, are concerned,
the family is perfectly distinct. But there are a number of other forms with differ-
ent algal symbionts which are frequently placed near Ephebe, and which might, if

considered, invalidate^ the distinct <lefinition of the family. One of these is Lichnia,
a rare North American lichen genus, and another is what we have placed in the next
family under the name Pannaria nigra.

The whole form of the plants is determined by the algal symbiont « in our represent-
atives of the family, this alga having a frnticose habit. The other characteristics of
thallus and apothecia are sufficiently discussed under the single genus below.

The relationship of the present family with the Pannariaceae is apparent, espe-
cially through Pannaria nigra. The relationship is hardly to be regarded as a close
one, however, when we consider that even in this species of Pannaria there is paren-
chymatouis tissue throughout and the form of the thallus is determined by the fungal
symbiont.

The Ephebaceae are lower than the Pamiariaceae, both as to thallus structure
and as to apothecial and spore characters, but the present family scarcely stands
between the last two families and the Pannariaceae.

r

Fr. Syst. Orb. Veg. 1: 25n. 1825.

Platk 24.

The thallus is peculiar in structure and wholly different from that of any other
Minnesota lichen genus. The form is entirely determined by the algal symbiont,

a

which is the blue-green filamentous alga Sirosiphon. This gives us a brownish or
blackish branched frnticose thallus of email size and not differing macroscopically
from the free alga, which grows on the same moist rocks as the lichen. Hence every
specimen muwt be carefully studied microscopically to ascertain whether the lich-

"See footnote, p. 23.
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enoid symbiotic condition exists or not. If the fungal hyphse are present, they are

found to extend in a longitudinal direction between the algal cells or just beneath

the outer algal sheath. As has been observed by Schwendener, in some of our speci-

mens there is a parenchymatous cellular structure toward the basal older portions

of some of the thalli. This is not a cortex, but extends throughout the whole diame-

ter of the filament. In these same filaments the hyphal threads may usually be

detected toward the ends of the filaments. The hyphse may be few or many, and

enlargements often occur here and there on the thalli from which hyphse protrude

in dense clusters. These enlargements may give rise to apothecia or the so-called

spermagonia, but we have been unable thus far to detect any such structures in

any specimens examined. Posaibly certain structures examined were old sperma-

gonia that had discharged their spermatia.

The apothecia are minute^ immersed in the thallus, or becoming superficial and

globose-discoid. The spores are hyaline, oblong or ellipsoid, simple or 2-celled. As

indicated above, none have yet been found in any of our specimens.

Of our lichens the present genus is evidently most closely related to Pannaria,

though here the relation scarcely seems to be a very close one. Pannaria nigra

appears somewhat similar under a hand lens, though not so microscopically. Prob-

ably Lichnia, thus far not noted in Minnesota, is more closely related.

Two species have been reported from the State, but one of these, in the absence of

fruit in the specimen, must be regarded as doutbful. The plants occur on rocks.

Type species Lichen puhcscens L. Sp. PL 1155. 1753. {Ephebe pubescens (L.) Fr.)

Explanation of Plate 24.—Fig. 1, the phuit. Fig. 2, a, position of apothecia; h, spermagonia.

Fig. 3, a section of a ]tranch and a sperniagonium; a, sterigniata; h, thft inclosing hj-phte; c^ the sperniatia.

Fig. 4, a section of the thalhis; a, fungal hyphse; b, algal cells; c, a young hranch. Fig. 5, an ascus. Fig,

0, free spores. Fig, 7, sterigniata. Fig. 8, sperniatia. Fig. 1 , natural size; fig. 2, enlarged al^out 4 diame-

ters; figs. ,1, 4, 7, enlarged 4(X) diameters; figs. -% 0, 8, enlarged i\rA) diameters. From Schneider, except r>

and ti, which are from Crombie.

Ephebe pubescens (L.) Fr. in Nyl. Syn. Lich. 1: 00. 1858. Plates 20, B, 24.

Lichen pubescens T.. Sp. PL 1153. 1853.

Thallus miu;li branched, rather rigid, the branching subdichotomons, the branrhof

subeylindrical, somewhat spreading and variously tangled; usually blackish brown

but sometimes olivaceous, the whole plant 3 to 25 or possibly sometimes 30 mm. in

length, the filaments sometimes reaching 0.75 to 1 mm. in diameter toward the

rarely parenchymatous basal portions; apothecia immersed several together in swell-

ings of the thallus, the disk punctiform; sporea simple or 2-celled, oblong-ellipsoid,

11 to 16 /i long and 3 to 4 /t wide.

Frequent in the northern portion of the State, and once found as far south as New

Ulm. On rocks and, if on horizontal ones, preferring depressions in which water

stands after rains. Ours sterile and perhaps nearer Ephebe solida Born."

Throughout the eastern region bordering the Appalachian system of mountains and

northward to Greenland. Also reported from Vancouver Island. Known also in

Europe and northern Africa.

The material recorded in the preliminary reports as Ephebe solida seems nearer

E. mammillosum (Lyngb.) Fr., but is sterile and too uncertain to record.

Explanation of Plate 20.— See p. 135.

Family PANNARIACEAE,

The family as represented in our flora contains three genera, in which the thallus

is certainly higher than in any of the closely related families immediately preceding,

and at the same time quite different in external appearance from the forms of thalli

in the two closely related families next folknving. However, there is no escape^ — 1-^^^ ' ™-i.«^ ^m

a Ann. Sci. Nat. Bot. 111. 18: ]69. 1852.
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from some uncertainty in any limitations that may be set to families in the.se closely
related lichens, and Sclmeider includes the U^i family, the present one, and the next
two all in the Pannariaceae.

Except for the Omphalarias, the liehens of the last three famiUea have shown no
differentiation into algal and medidhiry layers, and we prefer to exclude from the
present^ family Ephebe with its rudimenlary thallus. Likewise it seems at least
conducive to clearness to separate the three genera of the present family from the
much larger and more plainly foliose, lobed, and otherwise different thalli of the
members of the next two families.

The algal symbiont is always a blue-green alga, most commonly Polycoccua. The
thallus is small, but foliose or foliose-squamulose, and ui)per and lower cortices are
always present. The ajiothecia are immersed or superficial. The spores vary from
simple and minute in the first genus to 4^celled in some of the species admitted to
the last genus. Thus as regards spore characters, the present family is hardly so
high as the Collemaceae, but Ihe spores of lichens are in all ])robability often de-
generate^ and greater spore degeneration may be expected frequently in forma
otherwise higher.

ENDOCARPISCUMNyl. Flora 47: -187. ISGl.

The thallus is plainly foliose and usually not so closely attached to the substratum
as that of Heppia. Indeed, the whole external appearance of the thallus is quite
like that of Dermatocarpon, and one would very naturally ])ass over either of our
species as members of that genus; for the fact of the apothecia being commonly
immersed points toward Dermatocarpon quite as much as does the general ajjpear-
ance. There is a good cortex on both sides, but the development is on the whole
better on the lower side. The medullary layer is commonly well developed, though
scarcely so in one of the species here admitted to the genus. The algal layer is also
well represented, the algre extending well upward into the upper cellular area and
obscuring the cellular structure. The algal cells are blue-green, but scarcely more than
half as large as those of lleppia, with which genus the i)resent one is frequently placed.

The apothecia are commonly sunken into the thallus and usually indicated by an
ostiole, though they may even become superficial and disk-like and have a thalloid
exciple. The spores are simple, hyaline, mintite, and numerous in the asci.

The superficial resemblance of the present genus to Dermatocarpon has already
been noted, and the species are sometimes included in that genus. However, the
propriety of including in a single genus forma having very different algal sym-
bionts is uncertain. On the other hand, there seeius to be a somewhat close resem-
blance between Endocarpiscuin and lleppia, though as regards the algal symbiont
the relation is rather with Sticta or Tannaria.

Two species have been noted for the State, the second of which we place in the
present genus because of spore resemblance and apparent similarity of algal sym-
bionts. Also as to thallus-structure this species is quite as much at home here as in
the genus Heppia. On rocks or earth.

Type species Endomr-piscum guepinii (Moug.) Nyl. loc. cit.

KEY TO THE SPECIK.1.

On rocks, thallus of moderate size and thickness i . E. guepinii.
On earth, thallus smaller and tliinner 2. E. polyspomm.

1. Endocarpiscum guepinii (Del.) Nyl. Flora 47: 487. ISfit.

Enducarpon guepinii Del.; DC. BoL Gal. ed. 2. 2: 594. 1830.
Thallus foliuse, thickened, commonly raised from the substratum toward the mar-

gins; ours rather thicker than foreign specimens at hand and nut showing the sore-
diate border comnu)ii in other material; greenish or browni.sh olive, flat or in oura

3 comnuiidy variously irregular above, below smooth ur wrinkled and usually
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lighter in color, attached to the substratum at a single point, the medullary layer

well represented; small, 2.5 to G mm. in diameter; apothecia deeply sunken in

minute pits, or becoming superficial and di.^k-shaped; spores rounded or oblong.

No mature fruit has been found, and the spore and apothecial characters taken

from Tuckerman.

Collected on frequently wet ro( ks, at Morton, and reported as an Endocarpon.

Elsewhere in North America from Massachusetts^, Maryland, Arkant^as, and Cali-

fornia. Known also in Europe and Australia.

2. Endocarpiscum polysporum (Tuck.) Eink.

Heppia polysporaTnck, Syn. N. A. Lich. 1: 115. 1882,

Thallus foliose and closely attached to the substratum by means of numerous

rhizoids, flat above or depressed with a raided margin, orbicular or irregular in form,

small or very small, E5 to 4.5 mm. in diameter, smooth, olive-green or olivaceous,

usually darker at the margin and below, the medullary layer represented by loosely

arranged irregular cells, forming a tissue reseml)ling the spongy parenchyma of leaves;

apothecia immersed in the thallus, without thalloid exciple, the disk somewhat

depressed and dark brown or black, very small, 0.2 to 0.5 mm. in diameter; hypothe-

cium pale yellowish brown; hymenium pale l)clow and yellowish brown above; par-

aphyses very slender, commonly simple, frequently enlarged and brownish toward

the apex; asci cylindrical, varying toward clavatc or ellipsoid; spores subspherical,

4 to 7 ;t the longest way.

A few apothecia are larger, and the spores are also somewhat larger than Tucker-

man's plant showed. Possibly the plant should be separated from the present genus,

but it can scarcely be placed with Heppia as was attempted by Tuckerman.

Collected on earth at Granite Falls.

Tuckerman's plant was from Colorado. Nylander's ITeppia arenivaga from Japan a

appears to be the same plant.

Heppia polyspora of the i)reliminary reports.

HEPPIA Naeg. in Ilepp. Spur. Flecht. Eur. ;)/. 7./. 49, 1853.

The thallus is distinctly foliose and closely attached to the substratum by means of

rhizoids, though often rising more or less at the margins. The structure is peculiar

in. that the thallus is cellular throughout. The cells of three or more layers above

are elongated lu)rizontally and correspond to the usual upper cortex. Below this

the cells are rather loosely arranged and elongated vertically, those midway between

the upper and lower surfaces being most elongated and replacing a medullary layer.

The cells of the lower portion are again less elongated and correspond somewhat to a

lower cortex. The algal cells are scattered throughout the whole region of vertically

cells and even extend into the cortical regions. The alga? are blue-green,

but larger than those of Solorina and Pannaria. The cells are said to occur in chains,

but this is difficult to make out. They are usually large, 14 to 22 mm. long.

The apothecia are commonly immersed in the thallus, though in Heppia despreauxii

they may be more or less raised. Tuckerman seems to have distinguished a thalloid

exciplc in certain raised apothecia of the above species, but such a structure is com-

monly absent. The hypothecium and hymenium are pale or slightly colored. The

paraphyses are commonly simple and somewhat coherent. The spores arc simple.

The resemblance of the present genus to Solorina in upper surface and disposition

of apothecia, is not difficult of detection, but in the minute anatomy of the thallus

we encounter very radi(^al differences. Tlu^ relation as to thallus is probably nearer

to Endocarpiscum, though the algal cells are quite different.

A single species occurs in the State. On calcareous soil.

Type species Heppia urceolata Naeg, loc. cit.

gated

a NyL Lich. Jap, 104. 1890.
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1, Heppia despreauxii (Munt.) Tuck. G(!ii. Li(*h. 46. 1872.

Soloruiadcspreauxii Mont, in Webb & Berth. Hist. Nat. Canar, 3h 104. 1840.

Thallus foliose or possibly to be considered squamulone, closely attached to the
eubfltratum by numerous rhizoid.^, orbicular with the edgcis sometimes raised and
crenately lobed, very small, 1.5 to 4 mm, or possibly reaching 6 mm. in diameter,
or frequently the thalli cluatered into a (continuous crust covering an area 20 to 30
mm. in diameter, smooth above or frequently somewhat rugulose, olive in color,
varying toward green or black, usually pale below; apothecia frequently solitary in the
small thalH, commonly immersed and depressed-urceolate, rarely even convex, the
disk reddish brown, small or becoming larger and occupying nearly the whole thallus,

0.76 to 2.5 mm. in diameter; hypothecium pale to jmle yellowish; hymenium pale
below and yellowish above; paraphysed somewhat coherent, commonly simple, fre-

quently thickened and brownish toward the apex; asci clavate to cylindrical; spores
hyaline, oblong-ellipsoid, 17 to 26 p. long and 7 to 10 /i wide.

Collected on calcareous soil in widely P(^paratod portions of the State. No doubt
occurring wherever such soil exists in Minnesota.

Widely distributed in the United States, but I do not find it recorded from British
America. lUppia virescens (Despr.) Nyl., reported fur North America, is the same,
and probably also Ileppia tcrrena Nyl. from California. Known also in Europe and
Africa.

PANNABIADel. in Bory, ]>ict. Class. Tlist. Nat, 13: 20. 1828.

The thallus may be distinctly foliose, though more often small and squamulose.
It is usually quite closely attached to the substratum by means of rhizoids, though
often resting upon a more or less distinct hypothallus. Indeed, it is in the present
genus that the so-called hypothallu^ finds its best expression. The thallus appears
to be crustose in some species, but so far as we have examined there is more or less
of a cellular cortex below as well as above. This is true of the Minnesota species at
least. The upper cortex is well developed, thick, the cells large and distinct. The
medullary and algal layers are distinct in the more strictly foliose forms, but in those
approaching a squamulose condition there appears to be a i)arenchyma(ous structure
throughout an<l algal cells scattered throughout;, except in the outer cells of the cortex.
In all of ours, the algal symbiont is a blue-green alga, probably Polycoccus, and the
chains of cells can usually be seen readily enough. In color the thallus varies from
sea-green to a dulll)lack.

The apotliccia are usually small and sessile or subscssilo upon the thallus. The
thalloid margin may be present or absent, sometimes even in a gi\cn species. The
disk is usually more or less concave and varies in color from a reddish brown to a
dull black. The hypothecium and the hymenium vary from pale to brown. The
a^ci vary from clavate to cylindrical in form, and the pale or hyaline spores from
simple to 4-celled.

Tuckerman has included in the genus forms having green algal cells, others having
both green and blue-grecn, and others having blue-green oidy. Doubtless his genus
Pannaria should be divided jjito at least four genera. However, excluding Am-
philoma, all of our .Alinnesolu si)ecies are forms having the blue-green algal cells.
There is still a difficulty as to spore characters, but simide and 2-celIed spores occur in
one species and 2 and 4-ceIled spores in two others, so that a division on this basis
alone would be somewhat arbitrary. On the other hand, the last three species pres-
ent certain differences in tliallus structure, and we may be committing a serious
error in not recognizing the genus Lecothecium of Trevisan.

The genus is related somewhat closely to Collema and loss closely to llei>piaand
Peltigera.

Seven forms occur in Minnesota. On trees, rocks, or earth.

Type species Pa?inaria rubiginosa (Thunb.) Del. loc. cit.
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KEY TO THE SPECIES.

"l

On wood.

ThalluH plainly foliose, not sorediate or isidioid 1. P. rubiginosa.

Thallua plainly folio.se, sorediate or isidioid la. P. rubiginosa

conoplca.

Not confined to wood.

On rocks or wood.

Squamulose instead of plainly folioso; spores 16 to 22

^ lonff - 2. P. leucosticta,

Squamulotso in.stead of plainly foliose; t^])ores 20 to 28

I \owfT ^ 4. 1\ lepidiota.
t

On rocks always.

On calcareous rocks or pebbles.

ISluc black hypothallus prominent 6. P. nigra.

131ue black liypothallus absent 5. P. pelerm.

On rocks other than calcareous; thalluy of small .squam-

u](^y 3. /'. mirrophfjlla.

1, Pannaria rubiginosa (Thunb,) Del. in Bory, Diet. Class. Hist. Nat. 13: 20. 1828-

1831.

Lichen ruh iginos as Thnnh. Frudr. Fl. Cap. 17G. 1794.

Thallns plainly foliose, usually orbicular, middle-sized or larger, 20 to G5 mm. in

diameter, closely attached to the substratum, rather smooth above, plainly lobcd, the

lobes quite long and sinuate or divided toward the more or less raised and crenate enda,

usually more or less imbricated, sea-green or varying toward ashy, yellowish or lead-

color, below lighter in color and clothed with conspicuous rhizoids of the same color,

though the whole lower surface, especially toward the margin, is obscured and dark-

ened by the more or less conspicuous blue black hypothallus; lower cortex absent in

some spots and very poorly developed at best; apothocia small, 0.5 to 2.5 mm. in

diameter, sessile, the disk brown, the thalloid m.argin crenulate; hypothocium more

or less brownish; hymeniuin colorless below and brownish above; asci clavate; para-

physes simple or rarely branched, the apex commonly enlarged and brownish; spores

simple, colorless, eliipsoid-pointed, 14 to 24 /i long and C to 10 /! wide.

Thus far reported only along the international boundary, from Kettle Falls west-

ward. However, the relation of the present plant, and the subspecies below, to

Pannaria lepidiota is a close one. On cedars in swamps.

The plant is widely distributed in North America. It is also known in all the

grand divisions.

la. Pannaria rubiginosa conoplea (Ach.) Nyl. Syn. I.ich. 2: 30. 18G0.

Parnwlia conoplea Ach. Lich. Univ. 467. 1810.

Thallus grayish-sorediate or isidioid, passing toward the center into a continuous

crust; apothecia with algal cells of thalloid exciple wanting, or even strictly biatoroid.

Along the western part of the international boundary from Beaudetto to Harding.

Also collected at Tower. On cedars in swamps.

Known in North America from New England northward into British America and

also in California. Also known in South America and Europe,

2 annana Plate 25.

Thallus squaniulose and scarcely approaching a foliose condition, the squamules

resting upon a thin, blackish hypothallus, closely adnatc or the margins raised, those

of the circumference more expanded and elongated, crenate or pinnately lobed,

those of th? center smaller, more imbricated and ascendant with entire or dentate-

crenate margins, these more frequently white-puwdery; squamules 0.5 to 1 mm, wide
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and 1 to 2 mm. long; color varying from ashy to brown, our« frequently light bolow
where not darkened by the hypothallu.; lower cortex absent or very poorly developed-
apothecia adnate, the disk reddi.h brown and frequently convex, the thalloid margin
crenate,_ frequently white-powdery and often disappoariiig, small, scarcely reaching
1 mm. in diameter in specimens mm; hypothecium pale or slightly brownish- hy-menmmpale below atid brownish toM-ard the top; a«ci clavale; paraphyses simple
or rarely branched, commonly enlarged and brownish toward the apex; spores simple,
hyaline, ellipsmd to ellipsoid-pointed, 1« to 22 /t long and 8 to 12 ft wide
^

Generally distributed along the western international boundary as far east as Hard-'
ing. On cedars in swanij^s and rarely on rocks.

Generally distributed throughout North America east of the Rocky Mountains
Found also in Africa. ' "

K^^hZZI^:"'"
25.-rianton white c.dar, .homing .he upothecU and the squamuloso thath..

3. Pannaria microphylla (Sw.) Mass. Ric. Lich. 112./. •^21. J852.
Lichen mierophyUus Sw. Vet. Akad. Ilaudl. 301. 1791.
Thallus squamulose, closely adnate or the margins somewhat raised, the squamulea

niore or less imbricated, rather thick, expanded or collected into a continuous crust
the margins sometimes rather obscurely crenate, smaller than those of the last above'
sea-green varying to ashy or tawny-brownish, usuallv dark below, thou-h the hypo-
thallus IS obscure or absent; lower cortex wanting or poorly developed; apothecia
adnate, the disk pale brown or blackening, frequently convex, the thalloid mandn
crenate and often disappearing so that the apothecia become biatoroid small 5
to 1 mm. in diameter; hypothecium pale; hymenium colorless below and brownish
above; asci clavate; paraphyses simple or rarely branched, commonly enlarged and
brownish toward the apex; spores hyaline, simple, ellipsoid, 14 to 19 « long and 5 to
7fi wide.

Collected in several widely separate localities and doubtless generally distributed
over the State. On all rocks except lime.

_

The plant is widely distributed in North America. Known in all the grand divi-
sions except Australia.

4. Pannaria lepidiota (Sommerf.) Th. Fr. Nov. Act. Soc. Sci. Ups. Ill, 3: 174.
1801.

Lccidea carnosa lepidiuia Sommerf. Suppl. Fl. Lapp. 174. 1S2G
Thallus squamulose, the squamules larger than in the last', somewhat crenately

lobed the margins often warty and gray-sorediate, the marginal lobes more expanded
and elongated and more deeply lobed, those near the center closely imbricated and
ascendant and often compacted into a granular and often gray-powdery crust, usually
dark below where not obscured by the thin, black hypothalhis; lower cortex very thin
and sometimes scarcely developed; apothecia adnate, the disk commonly depressed
reddish brown or finally blackening, the margin not containing algal cells (in material
seen), finally disappearing, rather small, 1 to 2 mm. in diameter; hypothecium pale
to brownish; hymenium pale or pale brownish below and darker above; asci clavate"
paraphyses commonly simple, the apices enlarged and usually brownish; spores
Bimple, hyaline, ellipsoid-pointed, 20 to 28 n long and 9 to 13 /^ wide

The fibrillose ring below the apothecia mentioned for Lake Superior specimens by
1 uckerman has not been noticed in the material at hand.

Confined to the northeastern portion of the State. On rocks and wood
Widely distributed in the northern United States and British America, but scarcely

known to the South. Known also in Europe.
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Pannaria leucosticta Tuck.
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6. Pannaria petersii Tuck. Gen. Lich. 54. 1872.

Thallus squamulose-foHoso, stellate, the lobes flat, clustered or scattered, radiately

branched and many-cleft toward the circumference, frequently falling away at the

center, olivaceous or black or rarely sea-green, the hypothallus absent, parenchym-

atous throughout, the lobes scarcely more than 0.5 mm. wide and reaching 1.5 to

3 mm. in length; plant whenof definite form about 15 to 40 mm. in diameter; apothecia

sespile, without thalloid exciple (biatoroid), the disk black and flat with a thin, raised

margin, minute, 0.2 to 0.5 mm. in diameter; hypothecium light brown; hymcnium
pale below and slightly purplit-h above; paraphyses simple or branched, commonly
thickened and purplish toward the apex; asci clavate; spores simple and 2-celled,

oblong and ellipsoid, hyaline or pale, 12 to 24 /( long and 4 to G /« wide.

Collected on calcareous pebbles in the Leaf Hills in Ottertail County. The thallus

w^as nearly obsolete, but the plant seems clearly to belong here.

A strictly North American lichen, hitherto reported from New York, Alabama,

Tennessee, and Iowa.

6. Pannaria nigra (Iluds.) Nyl. Not. Sallsk. Faun. Flor. Fenn. 5: 12G. 186L

Lichen niger Huds, Fl. Ang!. ed. 2: 524. 1778.

Thallus composed of minute squamulcs, which arc sometimes scattered but usually

closely united into a more or less continuous granulosa or coralloid crust, the slender

lobes usually rounded, not exceeding 0.5 mm. in diameter, but sometimes branched

and reaching 1 to 2 mm. in length in scattered conditions, lead-ashy in color, paren-

chymatous throughout; plants irregular in form and covering patches 15 to 50 mm. or

more in diameter, resting iipon and bordered by a prominent blue black hypothallus;

apothecia sessile, without thalloid margin, the disk commonly black or more rarely

reddish brown, flat or convex with a thin, elevated margin, which frequently disap-

pear?, minute, 0.3 to 0.8 mm. in diameter; hypothecium light brown or darker; hyme-

nium pale below, and brownish or purplish above; asci clavate; paraphyses simple

or rarely branched, commonly enlarged and colored toward the apex; spores oblong,

2 to 4-celled, 12 to 16 /t long and 4.5 to 7 /i wide.

Generally distributed in the State, but by no means common. On various rocks.

The plant from Grand Portage referred to Pannaria Jlabellosa belongs here.

Widt^lv distributed in the United States and northward into British America and

Alaska. Known in all the grand divisions.

Family STICTACEAE.

The family is represented in Minnesota by the genus Sticta, in which the algal sym-

biont is Dactylococcus or Polycocctis, both blue-green algso, or the green Cystococcue.

The thallus is large, plainly foliose, prostrate upon the substratum and well lobed.

The cellular cortex is well developed above and below. Cyphellae are usually present

and constitute the most marked characteristic of the family. The apothecia are

borne upon the upper surface of the thallus, scattered promiscuously, or marginal or

submargmal. They vary from adnate to subsessile. The spores are 2 to 4-celled and

hyaline or brown.

The relationship of the Stictaceae and the Pannariaceae was discussed under the

latter family. As reasons for separating the Stictaceae from the Peltigeraceae follow-

ing may be noted the general presence in the former of cyphellye and the different

disposition of its apothecia. The presence may also be mentioned of upper and

lower cortices in all the members of the former family and the absence of the lower

cortex in most of the genera of the latter.

7920—10 11
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STICTA Ach. Lich. Suec. 3, 156, 257. 179S.

Plate 20.

The thallus is foliose, commonly lobed and prostrate on the substratum, to which

it is attached by rhizoids. The color ia usually sea-green, yellowish, or brown. The

cortex is developed both above and below, and the upper cortex is usually thicker

than the lower. Underneath tlic lower cortex extend the rhizoids, and there are

cyphellye or naked wpots on the lower side in most kjI the t^pecies. The medullary and

algal layers occupy the usual positions. The algal symbiont is the common Cystococ-

CU8 or probably Dactylococcua in the larg(u' number of species. The genus has been

variously divided^ but there is scarcely any basis for such division at present and

can not be until the plants included have b<^en more thoroughly studied* The thallus

is frequently pustulate, but the pustules are not conspicuous and they extend down-

ward instead of upward as in Umbilkaria puslulata, thus forming a series of depres-

sions which give the upp(*r surface a reticulate appearance.

The apothecia are rather rare and are sessile on the upper surface, or are marginal

or submarginal. The alg^e of the thalloid margin sometimes die, in which case the

margin appears externally to be lecidcoid, or the uiargin may be overgrown by the

apothccium and thus disappear. The hypothecium sometimes shows two distinct

layers, the upper a network of mostly vei"tical hypha? and the lower a pseudocel-

lular layer, formed of gelatinized hyphyc extending for the most part horizontally.

The cellular nature of the lower layer is by no means constant. The color is usually

pale brownish. The paraphyses are usually simple and the apices thickened and

brownish. The spores are 2 to 4-celled and hyaline or brown, or only very slightly

colored. 'Their form is spindle-shaped or acicular.

The genus is somewhat closely related to members of the next family.

Seven species are found in the State.

Type species Sticia sylvatica Ach. loc. cit.

Explanation of Plate 20. —Fig, 1, a section of the thallus of a Sticia; e, a cyphella composed of

a network of hyphjTE^and protrudingfroni an opening in the lower cortex of the thallus. Fig. 2, the form

of cyphella found in Sdcta damaecornis, consisting of a depression in the lower side of the thallus and

surrounded Ijyhypha^ composed of almost spherical cells. In figs. 1 and 2 the usual laycrsof the thallus are

also shown; a, the dermis; ft, the upper cortex; c^ the algal layer; d, the lower cortex; t>et ween c and (/, the

inotlullary layer; /, the rhizoids. Figs* 1 and 2 enlarged 400 diameters. From Schneider.

KEY TO THE SPECIE8.

ThalluH without either cyphellte or white spots below 1. S, ampUssima.

Thallus having either cyphellrc or white f^pots below.

Thallus having white spots below.

Thallus lubes long and frequently truncate 2. S. pubnonarin

Thallus lobes .short and rounded 7. S, scrobictdata

Thallus having cyphella^ below.

CyphcUae eorediiform ; thallus sea-green to brownish,

often having yellowi.sh green soredia above 3. S. crocata.

Cyphellse not sored iilorm.

Cyj)hellie concave.

Thallus brown or lead-colored, clothed above

with blackiish granules 5. S./uJiginosa.

Thallus as above, only not clothed with

granules 4. S. limbata,

Cyphellse urceolate; thallus brown, varying toward

sea-green, more or less isidioid-granulose, espe-

cially toward the margin.. 6. S. quercizans.
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Specils of Sticta, Parmelia, Pyxime, etc., in a Cedar Swamp.
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1. Sticta amplissima (Scop.) Mass. Mem. Lich. 28. 1853.

Lichen amplissimus Scop. Fl. Cam. ed. 2. 2: 88G, 1772.

Thallus rather closely adnate, more or loss orbicular in outline^ middle-sized or large,

6.5 to 20 cm. in diameter, nmooth above or becoming more or less rugose, the lobes

somewhat elongated and narrow or occasionally wider, sumetimea more or less imbri-
cated, with sinuate, subentire, or obscurely crcnate margins; sea-green varying toward
ash-color or brownish, below commonly lighter-colored and clothed usually with a
spongy nap of small rhizoids with much larger rhizoids interspersed here and there, or

the wmall rhizoids few or rarely wanting; devoid of cyphelfe or white spots and the
rhizoids frequently becoming dark; apothecia subsessile, scattered, the disk concave,

chestnut-colored, the margin entire or crcnulate, middle-sized, 1 to 3 mm. in diameter;
hyputhecium pale or brownish; hymenium pale below and pale or brownish above;
paraphyses ^*mple, the apex usually thickened and brownish; asci clavate or ovate-

clavate; spores hyaline to light brown, 2 to 4 celled, 30 to 65 fi long and 4,5 to 7 /t wide.
^ Distributed throughout the northern portion of the State. On trees and rocks,

especially on cedars in swamps.

Distributed throughout the eastern half of North America, but toward the south for

the most part confined to mountains. Known in all of the grand divisions except
South America.

2. Sticta pulmonaria (L.) Schaer. Enum, Lich. Eur. 30. 1850. Plate 27.

Lichen puhnonarius L. Sp. PI. 1145. 1753.

Thallus middle-sized or large, fi.5 to 2] cm, in diameter, rather loosely attached to

the substratum, prominently pustulate-reticulate, tawny-olivaceous varying toward
sea-green, frequently sorediate or isidioid above, laciniately lobed, the lobes elongated
and frequently deeply and narrowly sinuate, with retuse-truncate ends; beneath
clothed with small brownish rhizoids which give a villous surface, with naked, raised

and whitish spots interspersed; apothecia adnate, usually submarginal, the disk

chestnut, convex, the thalloid margin thin, entire or wrinkled and finally disappearing-

middle-sized, 1.5 to 4 mm. in diameter; hypothecium not distinctly 2-layered, pale

brownish; hymenium pale below^ and pale or pale brownish above; paraphyses simple
or branched, the apex somewhat thickened and brownish; asci clavate; spores cym-
biform, hyaline or pale, 2 to 4 celled, 18 to 33 /i long and 5.5 to 9 /i wide.

Confined to the northern portion of the State. On trees and rocks.

Distributed throughout the eastern half of North America, but confined to the moun-
tains toward the south. Also extending to the Pacific coast in British America and
Alaska. Known also in all of the grand divisions.

Explanation of Plate 27.—View in a cedar swampshowing Stictas, T'dVineWiiS, a.nd Pyxine sorediata

on the prostrate tree at the front. About one-fortieth natural size.

3. Sticta crocata (L.) Ach. Lich. Suec. 158, 257. 1798.

Lichen crocalus L. Mant. PI. 2; 310. 1771.

Thallus of medium bize or larger, 5.5 to 14 cm. in diameter, rather loosely attached
to the substratum, irregularly laciniate, more or less pitted or retit^ulately ribbed, com-
monly bordered and frequently more or less sprinkled above with yellowish green
Boredia, varying in color from sea-green to some shade of brown, the lobes wide and
rounded with crenate or laciniate margins, more or less imbricated, below of the same
color as above or darker, the rather small rhizoids forming a soft nap in which are

scattered the more or less sorediiform cyphels; apothecia scattered or marginal,

medium-sized with usually black disk, the thalloid margin crenate and more or less

evancpcent; spores 2-ceIlcd, brown, oblong-fusiform, 20 to 32 /£ long and 9 to 10;/ wide.
Ours sterile, the spore and apothecial characters taken from Nylander,
Distributed throughout the northeastern portion of the State, as far west as Rainy

Lake City and as far south as Duluth. On trees and also on shaded rocks.
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Found in tlio mountains of the United States and descending to lower altitudes in

the extreme northern portion and in British America and Alaska. Known in all of the

grand division:^ except Asia,

4. StictaHmbata (Turn.) Ach. Meth. Lich. 2S0. 1803.

Lichen limhaius Turn, in Sowerby, Engl. Bot. 16: pL t104. 1802.

Thallus rather loosely attached to the substralunij Tisually orbicular in outline

wdth short rounded lobes, rather small, ours being only 2.5 to 4 cm. in diameter,

Bniooth above or yomctinicH t^lighlly scrobJculate, usually monophyllous, aometimes

more or losri sorediato toward or along the margins (not in ours); usually brown but

varying toward lead-color, below paler and clothed with rhizoids forming a Boft nap,

in which are to be found the whitiwh depressed <'yph(^]la'; apothecia pcattorod over

the upper Hurface, adnate, conveXj the llialloid margin disappearing early, the disk

a dull black; smallj 0.5 to I mm. in diameter; hypothecium brownish; hymonlum
brownish toward the base and darker bro\Mi above; paraphyses simple or branched,

the apex thickened and brownish; asci clavale or ovate-clavate; spores brown,

2-celled, oblong-ovule, constricted, 15 to 20;/ long and 5 to 7 /£ wide.

Once collected in the State. On trees at Tofte.

Previously reported in North America from Oregon, Alaska, and T-abrador. Also

known in Europe and a subspecies in Africa.

6. Sticta fuliginosa (Dicks.) Ach. Lich. Suec. 158, 257. 1798.

Lichen fuliginos us Dicks. PI. Cry})t. Brit. 1: 13. 1785.

Fkjure 12.

a

b

a

/m^ %
^^ ^ S^^^^ (§^.';

Thallus rather loosely attached to

the substratum, more or less orbicular

in outline, middle-sized, 2.5to 12cm.

in diameter; more deeply lobed than

the last, but the lobea still rounded,

smooth above or slightly scrobiculate

or more or less clothed with idackish

granules, usually brownish above but

frequently varying toward gray or

lead-color, below paler and (4othed

with rhizoids, these forming a soft

nap, in which are embedded the

concave whitish ryphelUe; apothecia

usually marginal, smallish, about 1

mm. in diameter, the thalloid exciple

evanescent, the disk convex and

reddish brown; spores pale or hyaline,

2 to 4-celled, 25 to 43 /£ long and 7 to

9 /t wide. Ours sterile, the spore and

apothecial characters from Nylander.

Confined to the northwestern por-

tion of the State, occurring as far

east and south as Tower. Usually

on cedars in sAvamps. The species

is so near to the last that the two are

very difTicult of separation.

A widely distributed species in North America. Know^n in all the grand divisions

except possibly Asia.

6, Sticta quercizans (Michx.) Ach. Syn. Lich. 234. 1814.

Lobarla quercizans Michx. FL Bor. Amer. 2: 324. 1803.

Thallus more (4osely attached to the substratum, more or less orbicular iu outline,

middle-sized or largo, 5 to 17.5 cm. in diameter, the lobes somewhat h>iiger and

Fig. V2-Sticta /iiliyiuoi^a, showing; u section of the

thallus. a, Tho npprr cortex; 6, thealgal layer; c, the

juedullary layer; d, the lower t'ortcx; «, the rhizoids.

Enlarged 50U diameters. From Sachs.
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Sticta scrobiculata *ScopJ Ach
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narrower and laciniaLe, w ith usually more or less raised entire or crenate margins,

frequently jsomewliat imbricate, .smuoth above or more or less isidioid-granulate,

especially along the margins; upptT surface brown^ varying toward sea-green but

seldom showing the reddie^h tendency of more southern ppecimens; lower surface

paler and clothed with light brown or darker rhizoid.^, those forming a spongy nap in

which are embedded the urceolate whiti.^h cyphcllse; apothecia usually submar-

ginal, the disk rcddijsh brown, the exciple thin, usually entire and finally losing its

algal cells, middle-sized, 2 to 3 mm. in diameter; spores hyaline or pale, fusiform,

4-celled, 30 to 32 /« long and 8 to 9 ju wide.

Ours are uniformly sterile, and the above spore and apothecial characters are taken

from Nylander.

Confined to the northern portion of the State. Commonly on cedars in swamps,

but sometimes on rocks or other trees.

The plant is widely distributed in North America. Also known in all the grand

divisions except Europe.

7. Sticta scrobiculata (Scop.) Ach. Licli. Univ. 458. 1810. Plate 28,

Lichen scrohiculntus Scop. Fl. Carn. ed. 2. 384. 1772.

Thallus somewhat loosely attached to tlie substratum, more or less orbicular in

outline, middle-sized or larger, 4.5 to 15 cm. in diameter, smooth and scrobiculately

pitted and clothed mure or less with grayish soredia, sea-green, varying toward yel-

low, tlie lobes short and rounded with undulate or crenate margins, below clothed

with usually dark rhizoids, giving a villous surface interspersed here and there with

light naked spots, these resembling somewhat in appearance the cyphella? of our other

fitictas; apothecia scattered, small to middle-sized, sessile, the disk reddish brown,

the margin entire; hypothecium rather indistinctly 2-layered, the upper layer

thinner and brownish, the lower wider and pale; hymenium pale or brownish;

para physes frequently branched, the apex often enlarged and brownish; asci ovate-

clavate; spores long-fusiform, 4 t(j S-celled, hyaline or pale, 50 to 75 p. long and 5 to

T H wide.

Ours are always sterile, and the spore and apothecial charac^ters were taken from

European specimens.

Found only along the north shore of Lake Superior. On mossy rocks or on trees.

Frequent in New England and northward throughout the eastern half of British

America and found also in Alaska. Known also in Europe, Asia, and Africa.

EXPLAXATIONOF PLATE 28.— Plant on a Tiio.ssy trunks showing the characttTistio lobc'dand pitied thal-

lus. Natural size.

Family PELTIGERACEAE.

The family as represented in our flora includes three genera, of which Peltigcra

may be regarded a^ the moi:it typicaL In this there is a total ab.sencc of lower cortex,

though the species are usually large and ha^e foliose Ihalli not more closely attached

to the substratum than are members of the Stictaceae. However, in the genus named
above, the lower cortex is more or less replaced by a layer of hyphye running hori-

zontally below the medullary layer. The trichomatic hyphsc are also usually pres-

ent in the species. In one of the other two genera, Solorina, the lower cortex is

scarcely developed, but in the other, Nephroma, it is well developed. Solorina is

thus more nearly typical as regards the cortex, but the genus is somewhat aberrant

in that the apothecia are scattered over the upper surface of the thallus and not con-

fined to the lobes as in the other two genera. In Nephroma there is a well developed

cortex below, and in this respect the genus is the highest member of the family.

The apothecia of Nephroma are typical of the family in that they are immersed in

the lobes, but their location is peculiar in being removed to the lower side of the

lobes.
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The relationship of the present family with the last was stated under that family.

The spore characters and the algal .^ymbionts are indicated in the Outline uf Classi-

fication and under the several j^enera.

With the Peltigeraceae we reach the climax in a line of development in lichens,

conducted hither through several closely related families. Accordingly the pres-

ent family does not show close relationship with any of the families to follow.

SOLORINAAch. Lich. Univ. 27, 149. pL l.f. 5, 6. 1810.

The thallus is foliose, rather indistinctly lobed, prostrate but rather loosely attached

to the substratum. Its structure resembles that of Peltigera in the absence or very

rudimentary development of the lower cortex. The ui)per cortex is present, and is

frequently thick in some areas and thin in others. Two kinds of algae occur in the

same plant, supposed to be a Ductylococcus and a Polycoccus. The former i)redonu-

nates and commonly lies for most part above the olherj extending neai'ly to the U])per

surface below the thin places in the upper <^ortex. The medullary layer is well de-

veloped and extends below into a thicker layer of hyphic, ly'^^n ft>r the most part

in a horizontal position. Bundles of hypha> form ridges or veins on the lower surface

similar to the veins of Peltigera. Rhizoids are more or leas common, extending

downAvard from the lower surface.

The apothecia as a wlit)le resembh^ those of Peltigera, though they are scattered

over the upper surface and are even more common near the center instead of being

marginal. They arc commonly impressed, though they may be more or loss raised.

The thalloid margin its usually wanting, but may be made out occasionally, especially

when the apothecia are somewhat raised. I'he hypothecium and the hymenium are

pale or else light or darker brownish. The i)araphyses are commonly simple and

the spores are 2-celled and brown.

The close relationship of the genus to Peltigera as regards structure of thallus and

apothecia has already been noted. The spore characters of the two genera, however,

are so different that the relationship can not be as close as would be supposed from a

consideration of the thallus and apothecia alone.

A single species occurs along the shores of Lake Superior. On earth or mossy rocks.

Type species Solorina crocea (L.) Ach. loc. cit.

Solorina saccata (L.) Ach. Lich. Univ. 149. ph l.J. 6, 1810. Plate 23, 13.

Lichen saccatus L, Sp. PI. ed. 3. IGIG. 1764,

Thallus foliose, rather loosely attached to the substratum, smootliisli above, more or

less orbicular, small or middle-sized, 20 to 75 nun. in diameter, the lobes rather short,

wide and rounded, the ends subentire or more or less irregularly incised, sea-green

varying toward ashy or brownish, below lighter in color, but sometimes darkening,

cottony and obscurely veined and rhizoid-bearing, the upper cortex quite uniform

in thickness; apothecia commonly sunken into the thallus, the disk more or less con-

cave, dark brown, the thalloid margin seldom distinguishable, middle-sized, 2 to 6

mm. in diameter; hypothecium light brown; hymenium pale below and pale brownish

above; paraphyses commonly simple, frequently enlarged and brownish toward the

apex; asci cylindrical; spores ellipsoid, 40 to CO ji long and 16 to 22 /i wide.

The plant is rare in Minnesota, It has been collected on mossy rocks at Grand

Portage and near Pork Bay, thus apparently confined to the shore of Lake Superior.

Scattered across the northern L^nited States from the Rocky Mountains to the

Atlantic Ocean, but confined for the most part to mountains or cold shores. More

generally distributed throughout British America. Also known in Europe and Asia.

ExFLANATiox OF Flate 2;^.— See puge 144.
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Cephalodia of Peltigera APHTHOSAiL.) WiLLD.
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PELTIGERA Willd. Fl. Berol. Prodr. 347. 1787.

Plate 29.

The thallus is foliose, more or less lobed and rather loosely attached to the sub-

stratum. The common color is sea-green varying toward brown. The structure is

peculiar in the total absence of a lower cortex, while there is a well developed upper

one. The algal layer is in the usual position just below the cortex, and the portion

of the thallus below the algal layer is somewhat differentiated, in that the hypha? of

the lower portion run in a somewhat horizontal direction and together with the usually

numerous rhizoids serve for support and also for protection against too rapid evapora-

tion of moisture, thus functioning somewhat like a true cortex. The plants are

usually more or less veined below. In some of the species the upper surface is more

or less clothed with hy])ha;, which give a downy appearance and which are structurally

and functionally comparable to the trichomcs of higher plants. These hypha? have

thick walls, and the cells are short. The algal symbiont is doubtless nearly always

Polycoccua or Dactylococcus, though the chaina of cells can hardly be discerned.

In one of our species cephalodia occur on the upper surface of the thallus.

The apothecia are usually orbicular, and are found on the margins of the lobes of

the thallus. They are usually immersed in the lobes and present somewhat the

a]>i)earance of those of Ileppia and Solurina. The hypothecium is pale or slightly

colored. The hymenium is commonly brownish above. The paraphyses are com-

monly simple, though branched forms may be found in all of the species. The spores

are fusiform or acicular, 4 to 8-celled, hyaline, or brownish, and frequently more or

less curved.

Notwithstanding the absence of a lower cortex, there is a somewhat close relation-

ship between the present genus and Nephroma and Sticta.

Eight species occur in the State, and one of them is represented by five distinct

forms. On earth or more rarely on old wood or rocks.

Type species Feltigera aphthosa (L.) Willd. loc. cit.

Explanation of Plate 29.—Cephalodia of PeUigera aphthosa. Fig. 1, a, a young cephalodium; b, the

trichoniatic hvphse holding the cephalodium. Fig. 2, an older cephalodium; a, the internal hyphiie and

algal rells; h, the \vell-<ieveloped cortex; c, the supporting trichomatic hypha". Fig. 3. a mature cephalo-

dium; a, the internal hyph;c and algal cells; 6, the upper cortex; c, the lower cortex; d, the supporting

hyph;c; e, the thallus l>elow the cephalodium, where the algal cells have disappeared and the cortex Is

transformed into hyphal tissue; /, the cortex; g, the algal layer of the supporting thallus. Fig. 1, enlarged

about 100 diameters; fig. 2, enlarged 400 diameters; fig. 3, enlarged 200 diameters. From Schneider.

KEY TO THE SFKCIES.

Thallus cephalodia-bearing above 1. P, aphthosa,

Thallus not cephalodia-bearin<r above,

Thallus devoid of trichomatic hyphse above.

Thallus lobes .small and roughly fan-bhaped 2. P. venosa.

Thalluti lobcri larger, not fan-ehaped.

Apothecia-bearing lobes more or less digitately

cluHtered; spores 4 to 8-celled, elongated 4. P. polydaclyhL

Apothecia-bearing lobes not digitately clustered;

ppores 4-celledj much shorter 3. P. horizontalis.

Thallus ha\dng trichomatic hyphse above.

Margins of the lobes frequently isidioid-granulate, lobu-

late or sorediate 5. P. scutata.

Margins not inidioid and not lobulate or sorediate.

Lower surface of the thallus partly or wholly brown-

ish or blackish.

Apothecia orbicular 0. P. malacea,

Apothecia oblong or revolute 7, P. rufescens.
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Lower surface of the thallus whitish.

Thalluri middle-sized.

Rliizoida moderately devehiped 8. P. canina.

Rhizoids numerous and forming a spongy
nap 8a. P, canina spong-

losa.

ThaUus smaller or thinner.
»

TliaUus thinner hut expanded 8d. J\ canina leucor-

rhlza.

Thallua smaller.

Thallus scarcely rhizoid-bearing, hut

sorediate 8c. P, canina sored-

Thallus scarcely rhizoid-bearing, not

iata.

sorediate 8b. P. canina spuria

1. Peltigera aphthosa (L.) Willd. Fl Berol. Prudr. 347. 1787. Plates 29, 30.

Lichen aphthosus L. Sp. PL 1148. 1753.

«

Thallus somewhat closely attached to the substratum, with the margins or the
entire lobes more or less ascending, middle-sized to large, 6 to 20 cm. in diameter,
sprinkled more or less with the small and irregular cephalodia, smooth above and
devoid of trichomatie hypha?, except those lying below and closely adhering to the
cephalodia to hold them in place, the lobes broad and rounded and sometimes more
or less imbricated, the margins subentiro or more commonly somewhat crisped and
variously irregular; from apple-green to sea-green or rarely even brownish, below
white and rarely white-veined, but the veins more commonly dark and even the
whole surface becoming so, the veins clothed with delicate rhizoids, those composing
a close nap, the surface also bearing scattered larger rhizoids; apothecia on somewhat
extended lobules, middle-sized or larger, 4 to 8.5 mm. in diameter, ascendant, fre-

quently becoming revolute or convolute, often superficial, the margin entire or
crenulate, the disk reddish brown; hypothecium brownish; hymenium pale or brown-
ish below and darker above; paraphyses simple or rarely branched, commonly thick-
ened and brownish toward the apex; asci cylindrico-clavate; spores acicular, color-
less or showing pale brownish in the asci, 4 to 8-celled, 45 to 75 jx long and i to 7 fi

wide.

Generally distributed over the northern portion of the State. On earth and fre-

quently on humus-covered rocks.

Distributed much as the next in North America, but extending southward, at least
in the mountains. Also known in Europe and Asia.

Explanation of Plate ao.— Plant on earth, showing the ascending thallus lobes dotted over with
cephalodia. Natural size.

2. Peltigera venosa (L.) Iloffm. Doutsch. Fh 2: 107. 1795.

Lichen venosus L. Sp. PI. 1148. 1753.

Thallus usually composed of scattered lobes, each of which may be regarded as a
plant, or rarely more or less connected into a larger thallus, the single or more rarely
united loberi somewhat ascending, commonly more or less fan-shaped or in the form
of an isosceles triangle, smooth and devoid of trichomatie hypha? above, sea-green
varying toward ashy or brownish, the margins of the nonfertile lobes entire or some-
what wavy, below white between brown veins, the latter bearing small rhizoids and
sometimes spreading until they cover nearly :.ai of the lower surface, the lubes 8 to 20

«The original spelling waB l)y error aphtosus.
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mm. long and frequently as wide at the anterior end so that they l>eeome roughly equi-

lateral; apotheoia along the margins, usually the anterior margin, puporficial and
rounded, with entire or crenulate, thalloid, but commonly brown and apparently biato-

roid exciple, horizontal with flat brown to blackish disk, middlc-i^ized, 2 to 5 mm. in

diameter; hypothecium brown or brownish; hymenium pale or brownish below and
darker above; paraphyses simple or rarely branched, enlarged and brownish toward

the apex; asci cylindrico-clavatc; wjwres fusiform, frequently pale brown, 28 to 45 /t

long and 6 to 9 ^« wide, but rarely longer, and 5-celled instead of 4-celled in ours.

Collected at Grand Portage and at South Fowl Lake. On earth and monsy rock;

a rare plant in Minnesota.

Widely distributed in the northern portion of the United Slates, especially in

mountainous country, and common northward to arctic America, Known also in

Europe and Asia.

3. Peltigera horizontaUs (L.) Iloffm. Deulsch. Fh 2: 107. 1795.

Lichen horizontaUs L. Mant. PI. 2: 132. 1771.

Thallus somewhat closely attached to the substratum, but the margins of the lobes

more or less ascending, middle-sized or larger, G to 19.5 cm. in diameter, the upper

surface usually smooth and shininfij and. devoid of trichomatic hyphoe, the marj^ins of

the wide lobes rounded and entire, undulate, or variously irregular, sea-green vary-

ing toward ashy brown, or reddish brown, below bearing large rhizoids commonly
dark in color and smaller ones of the same colors^ the latter forming a close nap,

the nap and larger rhizoids usually lighter-colored toward the margin; veins not con-

spicuous in ours; apothecia on somewhat narrowed lobes, submarginal and frequently

superficial, middle-sized, 3 to 5 mm. in diameter, transversely oblong, commonly
flat, the disk reddish brown; hypothecium commonly brownish; hymenium pale, or

brownish above; paraphyses simple or rather rarely branched, usually enlarged and

brownish toward the apex; asci cylindrico-clavate; spores 4-colled, 30 to 48 ji long

and 5.5 to 8 // wide.

Distributed throughout the northern portion of the State. On earth in swamps
and rarely over mossy rocks.

The plant is widely distributed in North America. Known also in Europe and

Africa.

4. Peltigera polydactyla (Neck.) Iloffm. Deutsch. Fl. 2: 106. 1795.

Lichen polydactylon Neck. Meth. ^fusc. 85. 1771.

Thallus attached much as in the last and of about the same size, likewise having

ascending lobes and smooth, shining upper surface devoid of trichomatic hyphse,

the margins of the lobes much as in the last, except those bearing apothecia, these

usually digitately clustered and more elongated, sea-green, lead-colored, or rarely

becoming brownish, below bearing rhizoids as in the last, but on the whole lighter-

colored, reticulated with commonly brown or darker \'cins and not conspicuously

covered with nap, lighter toward the margin; apothecia middle-sized, 3 to 5 mm. in

diameter, rounded or more commonly revolute, the disk reddish brown; hypothecium
commonly brownish; hymenium pale, or brownish above; paraphyses simple or

rarely branched, commonly thickened and brownish toward the apex; asci clavate or

cylindrico-clavate; spores 4 to 8-celled, GO to 100 /z long and 3 to 4 /i wide.

This species and the last are very difficult to distinguish macroscopically, but the

epore characters are perfectly distinct.

Confined to the northern portion of the State, a single specimen recorded from

Minneapolis being doubtful. On earth, especially in swamps.

Generally distributed throughout North America. Known in all of the grand

divisions.
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5. Peltigera scutata (Dicks.) Leight. JAvh, Fl. Great T^rit. 110. 1871.

Lichen scutaius Dicks. PI. Crypt. Brit. 3: 18. 1703.

Thallus muc^h as in the last, but not so uniformlj' ^inuuth and sometimoa having

trichomatic hyphaj over at least portions of the ui)per siu'face, rather small to niiddle-

tsized, G to 14.5 cm. in diameter, the margins of the lobea usually rounded, crisped

and frequently isidioid-granulate or iBidioid-lobnlate (not sorediate in ours), the fer-

tile ones phort and scattered, sea-green varying toward ashy or brownish, beneath

light with brown veins, or in ours the whole louver surface, except the margins, becom-

ing dark brown; apothecia rather smaller than in the last, orbicular or transversely

oblong, the disk reddisli brown; spores 4 to S-celled, 50 to 70 jx long and 3 to 4 /x wide.

Typical forms not fruited in ours, and spore and apothecial characters taken from

Tuckerman.

Recorded from Minneapolis and Taylors Falls as PcJtigcm pulverulcnta (Tayb)

Nyl." The best forms seem to differ sufficiently from either of the last two, Init in

the absence of fruit, the plants her(^ recorded must be regarded as uncertain. A
peculiar feature both in Iowa and Minnesota plants is the fact that the thallus is

quite commonly lound growing over blackened^ dead (halli of tlie same kind, some-

times three or more layers thus api^earing one above another. On earth, usually

under trees.

Seems to be widely distributed in Norlh America, though not often collected.

Known also in iMirojie,

6. Peltig-era malacea Ach. Syn. Lich. 240. 1814.

Thallus rather more loosely attached to the substratum and the lobes perhaps more
ascending than in most of the species, middle-sized, 6,5 to 15 cm. in diameter, the

upper surface commonly not so smooth and shining, but finely granular or even
minutely downy, owing to the presence of scattered or more numerous trichomatic

hyphye, sea-green, varying toward ashy or more commonly toward brownish, the lobes

somewhat narrower, rounded with entire or undulate margins, beneath light-brown to

blackish, but paler and sometimes white-foA^eolate toward the margin, larger rhizoids

few or absent, and the surface scarcely veined but uniforndy clothed with a dense

nap; apothecia on extended lobes, middle-sized or larger, 3 to 7.5 mm. in diameter,

orbicular, the disk brownish-black; hypothecium dark brown; hymenium pale l)rown

below and darker above; paraphyses simple or rarely branchedj commonly enlarged

a lid brown toward the apex; asci cylindrico-clavate; spores 4 to 6-celIed, 50 to 75 /x

long and 4 to 6 /( w4do.

The plant has been found at Grand Marais, at Tower, and westward from Kettle

Falls along the international Ijoundary, On thin earth over rocks.

Known in the White Mountains, the Rocky Mountains, and northward to Newfound-
land and Greenland, Found in all of the grand divisions except Australia.

7. Peltigera rufescens (Neck.) lloiTin. Deutsch. Fl. 2: 107. 1795,

Lichen ntfesccns Neck. Meth. ^lusc. 79. 177t.

Thallus closely adnate with ascending margins, scarcely middle-sized, C to 12,5 cm.
in diameter, the up})er surface I'athcH' sparingly covered with trichomatic hyphm and
downy or entii-ely devoid of them and smoother, the lubt^s more crowded and nar-

rower than in thu next with elevated and crisped margins, sea-green or more commonly
becoming brown or reddish brown, beneath reticulated with brown veins, these

more or less rhizoid-bearing, in ouris the whole lower surface, except toward the

margins, becoming dark brown; apothecia on extended lobes, middle-sized or larger,

3.5 to 7,5 mm. in diameter, becoming vertical, oblong or revolute, the disk reddish

brown varying toward blackish; hypothecium brown or brownish; hymenium com-
monly pale brownisli below and darker above; paraphyses simple or rarely branched,

^Nyt. Syn. Meth, Lich. 1: 325. 185S.
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the tips usually enlarged and browninh; asci long-clavatc; sporcfl 4 to 8-cclIed, 40 to

65 /i long and 3 to 5 ^ wide.

The plant has been noted in all parts of the State except the northcat^tern portion,

but much of the material Ls uncertaui and may belong in, some instances to the next

or more probably to Peltigera scutata (Dicka.) Leight. There is a form which seems to

belong distinctly to the above description, but there is much confusion both in America

and in Europe as to the relation of the present species and the next, a fact that is

apparent enough in examining the exsiccati of the best lichcnists.

On earth under trees, on rocks or on the bases of tree trunks.

The plant is widely distributed in North America. Known in all of the grand

divisions.

Figure 13.8. Peltigera canina (L.) IToffm. Deutsch. Fl 2: 106. 1795.

Lichen vanhius L. Sp. PI. 1149. 1753.

Thallus closely adnate toward the center, but more or less ascending toward the

margins of the lobes, middle-sized to large, 7.5 to 25 cm. in diameter, the upper por-

tion clothed for the most part with trichomatic hyphii^ giving a downy appearance

under Ihe lens, the lobes

wide with usually rounded

but sometimes irregular or

crenate margins or even

much crisped, sea-green to

brownish, below whitish

or rarely brownish toward

the center, with veins and

rhizoids of the same color;

apothecia middle-sized or

larger
J

4 to 8 mm. in diam-

eter, on long and usually

nearly erectlobes, rounded

more cominonlysemirevo-

lute, the disk reddish brown, becoming vertical; hypothecium brownish; hymenium

usually pale below and brownish above; paraphyses simple or rarely branched,

frequently enlarged and l>rownish toward the apex; asci long-clavate; spores 4 to

8-celled, 38 to 72 jj. long and 3 to 5 /i wide.

Generally distributed over the State. Habitats as in the last.

Found in all portions of North America, but preferring mountains to the south.

Known in all of the grand divisions except Australia.
ft

8a. Peltigera canina spongiosa Tuck. Gen. Lich. 38. 1872.

The pale veins of the lower side passing into tufted rhizoids, of the same color or

darkening, these frequently running together into a conspicuous spongy nap.

Ours are large plants, and the trichomatic hyph^e are usually large and numerous.

Fig. Vi.— Peltigera canina. Seclion of a puition of an apothecium,

showing immersion. Enlarged 45 diameters. From Reinke.

Commonly sterile

Rare in the nor s ingle doubtful specimen has been

recorded from Redwood Falls. On earth or over mosses in swamps.

Tbe subspecies is recorded from a few localities in the northern United States and

is more common northward, extending into arctic regions. An American form,

known only in North America.

8b. Peltigera canina spuiia (Ach.) Tuck. Gen. Lich. 38. 1872.

Lichen spurius Ach. Lich. Suec. 159. 1798.

The cream-colored veins of the lower side scarcely rhizoid-bearing, the fertile

lobules somewhat digitately dustered, the whole thallus in<jluding the apothecia

reduced in size, lobes 15 to 45 mm. in length. Not differing microscopically.
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Generally distributed over the State. On earth and old wood.

The North American distribution seems to be about the same as that of the species.

Also known in Europe and Asia,

8c. Peltigera canina sorediata (Schaer.) Fink, Bull. Lab. Nat. Hist. Univ. Iowa
3: 76. 1S95.

PeUigcra canina spuria sorediata Schaer, Enum. Lich. Eur. 2L 1850.

Thallus small, composed of usually scattered lobes, these sorediate and 10 to 45 mm.
in length, the ends usually rounded and sterile; beneath either bearing rhizoids or

not; apothecia rather smaller than in the species, not differing microscopically.

Found in all portions of the State. On earth or old logs in moist shaded places.

North American distribution the same as that of the last, into which it frequently

passes. Known also in Europe,

8d. Peltigera canina leucorrhiza Floerke, Deutsch, Lich, no. 53. 1821.

Thalhis rather expanded and thinner, the conspicuous veins and scattered rhizoids

white. The largest form of the species, reaching 27.5 cm. in diameter, or the large

rounded lobes scattered. Usually sterile; trichomatic hyphse abundant and large;

apothecia not seen.

Found in the northern portion of the State. On earth or over mosses in swamps.
Agrees with material determined from Newfoundland by Arnold. Nothing further

known of its American di.stribution. Known in Euro])e.

NEPHROMAAch. Lich. Univ. 101, 52L pi 11. f. 1. 1810.

The thallus is foliose and bears a general external resemblance to tluit of Feltigera,

though smaller, usually darker in color and devoid of trichomatic hyphte. It lies

horizontally on the substratum, to which it is usually more or less closely attached

by rhizoids. Tlie cortical layer is developed on both sides, the upper cortex being
much thicker than the lower. The algal and medullary layers are well developed.
There is some uncertainty regarding the algal symbiont, and Nylander has divided
the genus, establishing the genua Nephromium, the distinction being based upon the

difference in the algse. All of our species would fall under his newer genus were
we to follow his distinction. However, we have retained the older name, awaiting

further studies. The algae in ours are blue-green, and seem to be the same as in

Peltigera, viz, Polycoccus.

.

The apothecia are confined to the lower side of the thallus, and this feature serves

to distinguish the members of the genus from members of closely related genera as

Peltigera and Solorina. However, the apothecia are marginal or submarginal, and
the disk is more or less turned upward and may even stand erect. They are of good
size, somewhat impressed in the more or less elongated lobes which bear them. The
algal cells commonly disappear from the thalloid margin, which may itself be eva-

nescent. The hypothecium is pale or brownish. The paraphyses are commonly
simple with apices enlarged and brownish. The spores are brown or brownish, and
commonly 4-celled in ours.

The genus is certainly closely related to Peltigera a^ to apothecial characters and
also as regards general appearance of the thallus. As regards microscopic features

of the thallus and the spores, it seems nearer to Sticta.

Four species and subspecies have been found in the northern portion of the State,

a single species extending as far south as Taylors Falls.

The plants oi^'cur on trees, rocks, and occasionally on soil, and are quite commonly
found on mosses overrunning these substrata.

Type species Nephroma polaris Ach. loc, cit. {Nephroma arctica (L.) Fr.)
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KEY TO THE SPECIES.

Thallus more or less tomentope above 1* ^' tomenlosa,

Thallus not tomento?e above.

Tomentose bcnealli 2. N. helvetica.

Without rhizoidri beneath.

Without aoredia above 3. N. laevigata.

Beariu'^ soredia above ^ - 3a. N. laevigata par^

His,

1. Nephroma tomentosa (Hoffm.) Koerb. Syet, Lich. 56. 1855.

Peltigera tomentosa Iloffm. Deutsch. FL 2: i08. 1795.

Thallus 8omewhat closely attached to the substratum by means of the larger rhi-

zoidt^, more or less orbicular in outline, middle-sized or larger, 5 to 12.5 or even rarely

20 cm. in diameter, the upper surface more or less tomcnto^e at least along the

margins; from sea-green varying to lead-colored or brown, the lobes not much elon-

gated, except the fertile ones, ?inuately cut with the ends subentire or crenate,

beneath light-colored, tomentose with small rhizoids usually interspersed wuth larger

ones, quite commonly more or less beset with small whitish tubercles (pseudocy-

phelL); apothecia frequent, the disk reddish brown, the thalloid margin frequently

persistent and entire (^r irregularly crenulale; middle-sized to large, 2 to 12 mm. in

diameter; hypothecium brownish or pale; hymenium i)ale, or pale brownish above;

paraphyses commonly simple, the apex usually somewhat thickened and brownish;

asci clavate; spores light brown, fusiform to oblong, 4 to 6-celled, 19 to 25 ft long and

4 to 6 /i wide.

Confined to the northern portion of the State. On rocks and trees.

Found from the Atlantic to the Pacific in the extreme northern portion of the

United States and northward throughout British America and Alaska. Known in

all the grand divisions except South America and Australia.

2. Nephroma helvetica Ach. Lich. Univ. 523. 1810.

Thallus quite similar to that of the last, but smaller (40 to 90 mm. in diameter)

and more irregular in form, not tomentose above, but the margins and frequently

the upper surface bearing tooth-like branchlete, eea-grcen or more commonly more

or less brown, more deeply, narrowly, and sinuately or laciniately lobed than the

last with the ends of the lobes scarcely ever even subentire, but either laciniate or

somewhat irregularly crenate; beneath finely and less constantly tomentose than in

the la^t, the color commonly darker or even blackish, the tubercles wanting; apo-

thecia frequent, the disk reddish brown or darker, the margin as in the last, middle-

sized, 1.5 to 6 mm. in diameter; hypothecium pale or brownish; hymenium pale

beneath and pale or brownish above; paraphyses commonly simple, the apex usu-

ally thickened and brownish; asci clavate, the apical wall somewhat thickened;

spores brown, ellipsoid to subfusiform, 4-celled, 15 to 22 fi long and 5 to 8.5 /i wide.

Confined to the northern portion of the State, but once collected as far south as

Taylors Falls. On rocks or trees or rarely on earth.

Widely distributed in North America. Known in all the grand divisions.

3* Nephroma laevigata Ach. Syn. Meth. Lich. 242. 1814.

Thallus irregular or somewhat orbicular-rosulate, smooth or somewhat ^vrinkled

above, sea-green or more commonly brown in color, the lobes rounded and undulate,

beneath usually pale and wrinkled and quite devoid of rhizoids, though often rough-

ened with what appear under the microscope as very short rhizoids; apothecia rather

rare in ours, the disk reddish brown, small to middle-sized, 2 to 5,5 mm. in diameter,

the thalloid margin entire in the material at hand; hypothecium brownish; hyme-

nium pale below and pale or brownish above; paraphyses simple or raiely branched,

the apices usually thickened and brownish; asri clavate; spores fusiform-ellipsoid,

light brown, 4-celled, IG to 22 /i long and 4 to 6.5 jt wide.
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Found only in the northern portion of the State. On rocks and treeis.

North American distribution ci^sentmlly the same as that of Nephroma lonienlom,
though not thus far collected within the United States to the west. Oceans in all

of the grand divisions except Asia,

3a. Nephroma laevigata parilis (Ach.) Tuck. Syn. N. A. Lich.
Lichen parilis Ach. Lich. Suec. 164. 1793.

Thallus lobes sprinkled, especially at the margins, with gray soredia and more fre-

quently darker or even blackish below.

Said to be thinner and softer than the type. Ours always sterile.

Collected at Kettle Falls and at Grand Portage. On rocks.

In New England and widely distributed in Britisli America, Also known in
South America, Europe, and Asia.

Family GYEOPHORACEAE.

The family lias two genera, Cyroi^hora and Umbilicaria. If we take into account
thallus structure and likewise the peculiar disposition of the apothecia, the family is

sufficiently distinct. Tuckerman did not divide into two genera, but recognized the
family as consisting of the single genus Umbilicaria. lie regarded the family as
related to the Tarmeliaceae and the Thysciaceae through the foreign Omj^halodium.
However, the relation is by no means close, as comparison of both vegetative and
reproductive tracts will reveal. Schneider, on the other hand, sees in the two genera
of the present family the highest expression of the Lecideaceae and i)laces both
genera in that family. Yet this position setims hardly tenable, and it does not appear
that the present family is more closely related to the Lecideaceae, as limited in this
volume, than to the Parmeliaceae or the Physciaceae.

In the development of a strong central attaching organ, the umbilicus, and in the
external appearance and the anatomical structure of the thallus, there is a consider-
able resemblance to the bettor developed Dermatocarpuns, but when we consider
the difference in apothecial structure it appears that llio relationship here is also
rather remote. Thus it seems that the family is a very distinct one, whose relation^
ships are difficult to trace. Perhaps it might have been better to follow Zalilbruckner
in placing the present family next to the Parmeliaceae, but this disposition is again
uncertain, and the Lecanoraceae certainly show stronger alTinities with the Parme-
liaceae tliau does the present family.

Members of the family can hardly be confused with any other lichens except cer-
tain Dcrmatocarpons, and careful study of the thalhis structure, and more especially
of the apothecial characters, will enable one to distinguish readily enough. The
general character of the thallus structure and the peculiar disposition of the apo-
thecia are stated in the descriptions of the two genera.

GYROPHORAAch. Melh. Lich. xxxi, 100. pi. 2.f. 6. 1803.

The thallus is foliose and is attached to the substratum by an umbilicus. The
margin of the thallus may be entire, but is more usually irregularly incised or torn.
A cellular cortex is developed on all sides. The upper cortex is quite thin, and the
walls are gelatinized and the cells small. The lower cortex is strongly develoi)ed
and thickened in order to furnish support for the frequently large thalli supported
only at one point. This last feature is unusual in foliose lichens. The lower cortex
is, moreover, usually quite uneven in thickness. The medullary tissue is frequently
rather thin for so large a thallus. The algal .^ymbiont is ( ystococcus. The umbilicus
is a stem of cortical tissue, supporting the thallus. Or its lower portion is rather a dense
bundle of hyphae constituting a large rhizoid. From its luise Ions branching rhizoidsr> "****» v.i^i..w

extend into the substratum. The prevailing colors of the upper surface are brown,
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black, and gray. The lower surface is commonly lilark and is usually roughened or

ciliate, In^'tsome of the species longitudinal or vertical plates for support replace the

rhizoid-liko cilia of the lower side of the thallus.

What is commonly considered an apothecium seems rather to be a group of (usually

elongated) apothccia closely clustered upon a very short dichotomously branching

pedicel. This, peculiar structure is very apparent as seen in sections, and even with a

hand lens the individual apothccia may iisually be plainly distinguished. The

apothecia sometimes occursingly. There is a thalloid exciple, usually bla.kened and

devoid of algal cells. The paraphyses are simple or branched. The spores are simple,

ellipsoid in form, and pale or hyaline.

The genus is peculiar in many ways, as appears from a study of the above brief

description, and is not very closely related to any other genus except Umbilicaria,

which is commonly included with Gyrophora. The two genera show forms with thalli

closely resembling Endocarpon externally.

Four species of the genus occur in Mhmcsota, all in the northern portion of the State.

Ours are always found on the igneous or metamori)hic rocks.

Type species Gyrophora arctica Ach. op. cit. lOG.

KEY TO THE .Sl'lXIES.

Thallus ash-colored above, rhizoid-bearing below
^

3. G. vellm.

Thallus brownish, ashy brownish, or blackish above, with or

without rhizoids.

Thallus clothed below with long, dark rhizoids 4. G. d'dlcnu.

Thallus without rhizoids below.

Thallus more or less pitted and lacunose below 1
.

G. hypcrhorca.

Thallus reticulated with plates below 2. G. muhlenbergii.

1. Gyrophora hyperborea Ach. Meth. Lich. JOI. 1803. Tlate 31.

Lichen hyperboreus Ach. Vet. Akad. Ilandl. 15: 89. 1794.

Thallus rounded or irregular in form, the edges more or less jagged and irregular, and

sometimes even irregularly lobed, small or middle-sized, 30 to 75 mm. in diameter,

pai)ulose-roughened, sometimes sparingly perforate, usually occurring singly but

sometimes several thalH more or less imbricated in a cluster; olivaceous or blackish

brown, beneath brown to blackish, smooth and more or less pitted and lacunose; apo-

thecia sometimes single but usually in groups, the groups considerably raised and black,

more or less rounded and convex, 0.5 to 2.5 mm. in diameter and sometimes eontaimng

100 or over more or less elongated and variously curved apothecia, each apothecium

having a black thalloid exciple; hypothecium dark brown; hymenium pale to light

brown; paraphyses simple or branched, commonly thickened and brownish toward

the apix; asci clavate; si)ores pale, ellipsoid, 12 to 17 n long and 5 to 8 ;t wide.

Collected only in the extreme northern portion of the State, the only undoubted

pccimcns thus far from the; shores of Lake Superior. On rocks.

Found in the United States only in the eastern and western moTintains and along

the north shore of Lake Superior, but extending northward into arctic regions. Also

frequent in northeu Europe and Asia.

Umbilicaria hyperborea of the preliminary reports.

Explanation of Plate 31.-rlant on high rocks, showing tlie irregularly lohed and jagged thallus.

Nal ural size.

2. Gyrophora muhlenbergii Ach. Lich. Univ. 227. pi. 2.f. 11. 1810.

Thallus u.'^ually more or less irregular in outline or even lobed, the margin more or

lees jagged and irregular, middle-sized or large, 5 to 17.5 cm. in diameter (in some speci-

mens found in the State even exceeding 30 cm. in the longest diameter), sometimes

more or less perforate, the smooth upper surface more or less reticulately pitted, brown

s
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to olivaceous-brown or blackish, beneath usually darker, papillose and reticulated with
perpendicular and horizontal plates of supporting tissue; apothecia commonly in
groups, those raised, black and rounded or irregular in outline, convex, 0.75 to 3 mm, in
diameter, the apothecia of a group often more numerous than in the last and of about
the same size and form; hypothecium pale-brownibh or darker; hymenium pale-
brownish or pale; paraphyses simple or rarely branched, the apex commonl}- thickened
and browniah; asci clavate; spores hyaline or pale, oblong, 11 to 13 /( long and 4 to 5 /^

wide.

Frequent in the northern portion of the State. On rocks.

Distributed throughout the Northern States and British America. Also known in
South America and northern Europe.

UmbiUcaria miihlcnhcrgli of the preliminary reports.

3. Gyrophora vellea (L.) Ach. Meth. Lich. 109. 1803.

Lichen velleus L. Sp. VI. 1150. 1753.

ThalluK smooth above, variously rounded or irregular in form, the margin usually
more or less torn and irregular, rather large-sized, G,5 to 25 cm. in diameter, consid-
erably thicker and stronger than the two above described, ash-color above, below
brown or blackish and clothed with strong rhizoid-like cilia; apothecia commonly in
groups, these raised, convex, usually rounded and black, the few seen 1 to 3 mm. in
diameter, the individuals frequently much elongated and quite as numerous in the
groups as in the last; hypothecium dark browni or rarely paler; hymenium pale or
brownish; paraphyses simple or branched, the apices frequently enlarged and brown-
ish; asci cylindrico-clavate; spores hyaline or pale, ellipsoid, 8 to 12 /t long and 5 to 7 /i

wide. Seldom fruited.

The plant has about the same distribution in the State as the last, but is by no means
so common. On rocks.

In the United States, confined for most part to mountains and to cold shores, but more
common throughout British America. Known also in South America and Europe.

UmbiUcaria vellea of the preliminary reports.

4. Gyrophora dillenii (Tuck.) Arn. Oesterr. Bot. Zeitschr. 1896: 16. 1896.

Uvibilicaria dillenii Tuck. Syn. Lich. N, E. 72. 1848.

Thallus smooth above, irregular in form, and margin much as the last, but the thallus
brown and varying toward dark or ashy-brown, never ash-colored, beneath also much
as the last, but on the whole of a deeper black, 7 to 32,5 cm. in diameter (uur largest
species); apothecia usually in convex, more or less orbicular groups of the same
general form as in the last, the groups sometimes exceeding 4 mm. in diameter; spores
ellipsoid, pale or hyaline, 17 to 25 jt long and 9 to 15 /t wide.

The apothecial and spore characters are taken from Tuckerman, our plant being
almost always sterile and no well-fruited specimens being at hand.

Distributed throughout the extreme northern portion of the State and extending
as far south as Taylors Falls along the eastern boundary. On rocks.

A strictly North American i>Iant distributed throughout the Atlantic States, though
confined to the mountains toward the south. More common throughout the eastern
portion of British America.

UmbiUcaria dillenii of the preliminary reports.

UMBILICARIA Iloffm. Descr. PI. Crypt. 1: 7. pi 2. J. 1-4. 171)0.

The thallua is fyliose and, liko that of Gyrophora, is attached to the substratum by
an umbilicus. The lower cortex is thickened as in Gyrophora, for the .same purpose,
that of support, and the upper cortex is likewise thin. In our species at least, the
mechanical plates are wanting and seem to bo replaced by the rings of tissue about
the pustules. The algal symbiont is Cystococcus.



FI^^K TFIK LTCIIKXS OF MIXNKSOTA. 169

Aa in Gyrophoraj the apothocia frequently occur in groups, and each group is

frequently considered a single apothccium. The individual apothecia are ut^ually

rounded instead of elongate. The spores are many-celled and muriforna, commonly
brown, though they may be pale. A single spore usually occupiea each awcus, though

two sometimes occur together.

The genus has a single representative within the State.

Ours and the other American ppecies occur on rocks.

Type species Vmhilicaria exasperata (Gunn.) Iloffm. loc. cit.

1. TJmbilicaria pustulata^(L.) Iloffm. Descr. PI. Crypt. 2: 13. pl.28. / 1-2^ pi,

29. f. 4. 1794.

Lichen puslulalus L. Sp, PI. 1150. 1753.

Thallus rounded or irregular in form, the edges more or less irregular and sometimes

irregularly lobed, usually of middle size, 3 to 15 cm. in diameter; prominently

papulose or pustulate, occurring singly, brown or brownish ash-colored, sometimes

more or loss powdery, bcnealli grayish to brownish, granulate, lacunoscly pitted;

apothecia sometimes single but more commonly in groups, these considerably raised,

black and more or less rounded, 0.5 to 2 mm. in diameter, the largest clusters seldom

conta^'ning more than 12 to 15 apothecia; the individual apothecium usually rounded

and concave and Avhen alone reaching 0.5 mm. in diameter, or even 1 mm. in foreign

specimens; hypothecium pale brownish to brown; hymenium brownish; paraphysea

frequently branched both near the apex and farther back, the apex commonly thick-

ened and brownish; asci broadly-clavate; spores ellipsoid or oblong-ellipsoid, brown
or sometimes ])ale, 48 to 70 /t long and 22 to 38 /i wdde.

The subspecies UmhUkaria pustulata papulosa (Ach.) Tuck, a has been recorded for

the State, but there are scarcely two distinct forms in Minnesota, Possibly ours is

all nearer the subspecies; it surely is so in color, Tuckerman giving ashy gray as the

color of the species.

Found throughout the extreme northern portion of the State, but rare. On rocks.

Distributed throughout the eastern side of North America, especially in the moun-
tains. Also in Texas and New Mexico. Known in all of the grand divisions ex-

cej)! Australia.

Family LECANORACEAE.

The family as represented in our flora consists of the three genera, Acarospora,

Lecanora, and Ilaematomma. The family thus limited seems natural enough, but is

closely related to the Parmeliaceae, the close relationship appearing most plainly in

the few foliose Lccanoras, such as L. rubina and L. Tnuralis. However, even in these

two species, the thallus is (^losely adnate and srarcely more than subfoliose, while in

the Parmeliaceae the thalli are always plainly foliose or fruticose.

Thus it appears that the present family is most closely related to the Parmeliaceae^

and Schneider has seen fit to unite the two families. But there arc other relationships

of the Lecannraccae, as already mentioned, viz, with the liaeomycetaceae through

Icmadophila and with certain Lecideaceae which show some indication of a thalloid

exciple.

In the present family the thallus is commonly crustose, but a few of the species of

Lecanora possess subfoliose thalli. The algal symbiont is commonly Cystococcus,

but Pleurococcus seems to occur instead in the Acarosporas. The apothecia vary as

to position from sessile to immersed , and the thalloid exciple is plainly evident and

commonly persistent in all superficial apothecia. The spores are always hyaline and

never muriform, but they vary considerably within these limitations.

The family is large, the genus Lecanora being one of the largest in our flora.

•*Syn. Lich. N. E. 70. 1848,
7920—10^12
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ACAROSPORAMass. Ric. Lich. 27./. 4S-46. 1852.

Plate 32.

The thallus varies from typically crustose to squamuloso or subfoliose forms and is

always closely adnate. In most of the tspecies, and in all of ours, there is a good cel-

lular cortex above. The algal and medullary layers are also usually more or less

differentiated. The lower portion is scarc^ily different from the so-called niedullary,

andj indeed, the whole thallup is frequently more or less distinctly cellular throughout.

The algal symbiont is Pleurococcus. The attaching organs are rhizoidal hyphpc.

The thallus varies greatly in color, white, yellow, greenish, and brown, and even

blackish examples occurring.

The apothecia vary considerably in size and appearance, but are always more or

less immersed in the thallus, at least in our species. The thalloid exciple is rather

poorly developed and tends to disappear in all of our species. The hypothecium is

pale and the hymenium of the same color or darker above. The asci vary considerably

in form, and the paraphyses are simple or rarely branched. The spores are hyaline,

minute, and \ ery numerous in the asci.

The genus is frequently placed with Lecanora, but it seems evident enough that

Bpecics showing such pronounced spore differences should not be referred to that genus.

In structure the thallus reseni])les that of some of the Lecanoras, and indeed the cells

of the upper cortex are much better differentiated and more distinct in the present

genus. However, the spores make it seem possible that there is a close relation between

the present genus and Biatoiella. But the ]>resent genus differs from Biatorella in

having better developed thalli with good upper cortex and in making more or less of

a showing of a thalloid exciple. Perhaps the thalloid and excipial development

should not count for more than the spores in classification, and it may not, conse-

quently, be unreasonable to suppose that the present genus is more closely related to

Biatorella than to Lecanora.

The genus is not large and is represented in our flora by only four species and sub-

species. All occur on rocks, though one has been found on old wood also.

Type species Acarosj^ora schleicheri (Ach.) Mass. loc. cit.

ExPLANATiuN OF PLATE 32.~Fig. 1, a, the apothecia; 6, the thallus on tlie substratum. Pig. 2;

a single apothecium and a small portion of the thahus. Fig. 3, a section of an apothecium and part

of the thallus; a, the Iiymenium; h^ the hypotheeimn; c, the cellular medullary layer. Fig. 4, a section

ofthethallus; a, the upper cortex; 6, the algal layer; c, the cellular medullary layer; d, thehyphalrhizoids.

Fig. 5, paraphyses and an ascus. Fig. 6, free, simple, and minute spores. Fig. 7, algal cells (Pleurococcus),

a, as they occur in the thallus; b, normal size. Fig. 1, natural size; fig. 2, enlarged about 35 diameters; fig. 3,

enlarged 400 diameters; fig. 4, enlarged 300 diameters; figs. 5 and d, enlarged G50 diameters; fig. 7, enlarged:

a, 650 diameters; b, fjOO diameters. From Schneider.

KEY TO THE SPECIES.

Thallus lemon-yellow 1. A. xanlho phana

,

Thallus yellowiph brown to chestnut, or rarely ashy white.

Squamnlos scattered and usually plainly lobed; thallus

yellowi.'^h brown to chestnut 2b. A. cervina fuscata

,

Squamules usually compacted into an areolate crust, not

conyplcuously lobed.

Thallus yellowish brown to chestnut 2. A: cervina.

Thallus ashy white 2a. A. cervina cinereo-

alba.
A

1. Acarospora xanthophana (Nyl.) Fink.

Lecanora xanlhophana Nyl. Ann. Sci. Nat. But. IV. 15: 379. 18(J2.

Thallus composed of peltate or round-lobulate squamules, which are usually com-

pacted, except about the margin of the thallus, into an angulate-areolate crust, the



Contr. Nat. Herb. Vol. 14. Plate 32.

An Acarospora.
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areoles or squamules flat or rarely more or less convex and of moderate size^ 0.3 to 2

mm. across, lemon-yellow^ the upper cortex present, distinctly cellular, as is the

whole thallus, the squamules sometimes scattered; apothecia small or minute, 0.2 to

0.5 li in diameter (said to be sometimes larger), immersed, the disk flat or some-

what concave, frequently somewhat irregular and reddish brown or rarely blackish,

the thalloid exciple usually evident and entire; hypothecium pale; hymenium of

pame color^ or darker above; paraphyses simple or rarely branched, frequently some-

what enlarged and l)rownish toward llie apex; asci clavate, cylindrico-clavate, or

somew^hat irregular; spores ovoid, 3 to 3.5 /t long and 1.5 to 2 /i wide.

The plant has been collected in such widely separate portions of the State as

Minneapolis, Battle Lake, and several localilies in the southwestern part. On
rucks other than calcareous

Generally distributed over the United States and northward into British America,

Known also in South America and Africa.

Lecanora xanthophana of the preliminary reports.

2. Acarospora cervina (Wahl.) Koerb, Syst. Lich. 154. 1855.

Lichen cervinus Wahl. Fl. Lapp. 421. 1812.

Thallus composed of subpeltate or cronate-lobate squamules, which are closely

adnate and may be scattered or more commonly compacted into an areolate crust,

the areoles or squamules rather smaller than those of the last, commonly flat and rarely

imbricate, yellowish brown (cervine) to dark chestnut; microacoi>ic structure as in the

last ; apothecia much as in the last, but rather larger and sometimes becoming adnate,

the thalloid exciple perhaps disappearing more often; hypothecium pale; hymenium

of same colors or brownish above; paraphyses slender, simple or rarely branched,

UBuallx' slightly enlarged and brownish toward the apex; asci ventricose or cylin-

drico-clavate; spores oblong to subsphcrical, 3 to 5 ;£ long and 1 to 2 /£ wide in the ob-

long forms.

Generallv distributed over the State. On rocks other than calcareous.

Throughout North America, except the Southern States and southward. Found

also in Europe and Africa.

Lecanora cervina (Pers.) NyL of the preliminary reports.

2a. Acarospora cervina cinereoalba Fink, Minn. Bot. Stud. 2: 319. 1899.

Thallus ashy or ashy-white. Otherwise as the species.

Collected at Mankato and at Granite Falls. On granite with the usual form of the

species.

A North American form not known elsewhere.

Jjecanora cervina cinereoalba of the preliminary reports.

2b. Acarospora cervina fuscata (Schrad.) Fink.

Lichen fuscat us Schrad. Spic. Fl. Germ. 83. 1794.

Thallus inclined to more squamulose and lobed conditions, the squamules rather

larger and often scattered; apothecia rather smaller and sometimes punctiform; spores

said to be larger (Nylander).

Usually regarded as a distinct species*

No doubt generally distributed over the State, but very difficult to distinguish.

On rocks.

North American distribution much as that of the species. Known also in South

America, Europe, and Africa.

Lecanora fuscata and subspecies rufescens of the preliminary reports.

LECANORAAch. Lich. Univ. 77, 344. pL 7./. .?-7. 1810.

The thallus \arics from foUose or subfoliose to strictly crustose forms, the latter

being the more common and representative thalli of the genus. In the best de-

veloped thalli the whole structure is nearly or quite as closely adnate as in the more
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typically crut?loae species. Some licheiiiti^Lt: , however, admit to the genua planta hav-

ing fruticotie thalii. In our foliose tspeciess Ihere ia a well-developed upper cortex,

which is much gelatinized and aeema to be most commonly composed of hyphse

rather than psendocelhilar. In these the lower cortex is similar but commonly
thinner, or sometime? scarcely at all developed. In these foliosc species the algal

and medullary layers are also well developed, while rhizoids are few or entirely

absent. The better-developed crustose forms show sume suggestion of an ujjjier cor-

tex and algal and medullary layers, but the great majority of them do not; in the

latter there arc f(tund the simple hyphal rhizoids as attaching organs. Cystococcus

is the algal syml)iont.

The apothecia are commonly of medium sizCj usually sessile, though adnate and

immersed forms occur. The thalluid exciple is commonly somewhat raised, though

it may disappear entirely, leaving a biatoroid apothecium. The exciple is most

commonly entire or crenate and the disk flat or^slightly convex. The hypotheclum

is pale or only slightly colored, an<l the hymenium is of the same color, or darker

above. The asci are clavate, as a rule, and the paraphyses commonly simple, though

compound forms may doubtless be found in any of the species. The spores are sim-

ple, but vary greatly as to size and form.

The foliose species are sometimes placed in another genus, but there is a gradual

transition to the crustose forms, which may be represented to some extent, at least

externally, in the most foliose species, and for this reason it has not seemed best to

attempt a division. As to thallus structure, the genua is as a whole most closely

related to TTaematomma and Acarospora, and only lens closely with some of the

better-developed Lecideas. Also, there is a not very remote relationship between the

present genus and the one last nannnl as to spores and apothecial structure,

transitional forms between thalloid and lecideoid exciples occurring in both genera.

Lecanora shows also aflfinities with Parmeliu.

Some forty forms occur in the Stat(v Mostly on trees and rocks.

Type species Lecanora lartarea (L.) Ach. loc. cit.

KKY TO TUK SPECIES.

Section I. Thallus usually lobod at the cin'umferciK^o (as also in two species of

Section 11).

Thallus rather thick and often scattered, greenish straw-

colored.

Apothecia ]nde yellow to yelluwish brown 1. L. ruhlna

Apothecia of the same color as the thallus or pale brown la. L. ruhina hcier-

omorpha.
Thallus thinner, smaller, and more compact.

Thallus some other c^nlor than sea green.

Thallus light-colored and sometimes white-powdery, often

breakiug away at the center or one side 2b. L. viundts ver

Thallus becoming yellowish bnnvn or reddish brown; the
alcolor.

lobes short and often black-margined. , , 2d. L, muralis dif.

Thallus sea-green.
fracta.

Thallus lobes much fiattene<l 2a. L. muralis sax

icola.

Thallus lol)ea not so much llattened.

Thallus lobes somewhat elongated 2. L, muralis.

Thallus lobes much elongated and flexuous 2c. L. muralis garo

vaglii.
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Section IL Thallua not lobed (except in nos. 5 and 16).

Spores often more than 20// in length.

Spores reaching 50 ;x in length.

Thallus thick and rough 15. L. taHarca,

Thallus thinner.

Thallus smoothirih; apothecia large, flet^h- colored or

white-pruiuotie 14. L. paUescens.

Thallus verrucose, chinky or sul^areolate; apothecia

small or minute, black 17. L. mutabilis.

Spores not reaching 50 jt in length.

Apothecia immcrscdj or becoming adnate.

Apothecia always becoming adnate, dir^k blackj oxciple

entire, ISb. L. cinerea gib-

hosa .

Apothecia sometimes becoming adnate.

Ditsk light brown or darker, commonly white-prui-

nose .._..,. 19, L, calcarea.

Disk of same (*olor as above, ni>t pruinose, but fre-

quently ])imctiform 19a. L. calvarea con-

torta.

Apothecia always immersed.

Thallus ashy to brownish.

Thallus thick and becoming areolate; disk black,

medium-sized 18. L, cinerea,

Thallus thinner, never becoming areolate; disk

usually minute or irregular 18a. L. cinerea lae-

vata.

Thallus finally darker-colored,

Thallus ar^hy to olivaceous; disk reddi^^h or brownish;

plant found on rocks frequently wot 20. L. lacustris,

Thallus blackish-olivaceous 18c. L, cinerea micro-

spora.

Spores never sur])assing 20 n in length.

Apothecia always sessile, or varying in position from sessile

to adnate.

Apothecia always sessile; disk dark; exciple entire or

subcrenuiate; margin of the thallus usually lobed 5, L . frustulosa

,

Apothecia either sessile or adnate.

Disk whitit^h buff or more or less whitish-pruinose.

Exciple entire and usually regular 3. L. pallida.

Exciple angulate and variou.^ly irregular 3a. L. pallida angii-

losa.

Disk light brown to black.

Thallus quite thick and more or less imbricate-lubed. 16. L. rnclanaspis.

Thallus not lobed.

Thallus thick and rough, areolate or verrucose,

Excij)!*^ persistent.

Excii)l(* often flexuoua, entire, or crenate 7a. L, subfusca alio

phana.

Excii>!e scarcely ever flcxuous, entire^ or cre-

nate - , 7. L, siibfusca.

Exciple frequently disappearing 7b. L. suhfuscacam

pestris.

r
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Thallua not so thick, sometimes granulose.

Thallus f^ranulosG, or becoming A^orrucowe.

Thallus granulose and soredialo 7g. L. subfusca

sorediijem.

ThalluH granulose, becoming verrucoses - 7c. L. suhfuscahyp-

norum.
Thallus smooth or chinky.

Exciple entire.

Apothecia small, usually brown 7d. L. suhfusca ar-

gentata.

Apothocia small, us^ually black 7e. L. svhfusca coil-

ocarpa

.

Exciple subentire; apothecia flesh-colurud or

pale brown, small or minute 7 f . L. subfusca din-

tans.

Apothecia always adnate, or varying in position fi'om adnate

to immersed.

Apothecia alwayH adnate.

Exciple usually crenate or (Tenulate.

Disk gray-pruinoso 8. L. hagcni.

Disk not gray-pruinose.

Disk brown to blackish; t^pores sometimes 2-ceiled 13. L. erysibe.

Disk yellowish brown to olivaceous 9. L, dispersa.

Exciple scarcely ever plainly crenate or crenulale.

Exciple entire, flexuous, or rarely subcrenulate.

Exciple becoming flexuous or rarely disappearing,

disk dark grayish or yellowish 12. L. polylropa.

Exciple persistent, entire or subcutire; disk flesh-

colored to light brown 10. L. sambuci.

Exciple Irregular or disappearing; disk flesh-colored

to brownish 21. L. suhepulotica,

Apothecia adnate or more or less immersed.

Disk always black, or becoming black.

Disk always black; exciple usually entire 4. L. atra.

Disk becoming black.

Disk mure ur less pruinose.

Disk at first flesh-colored \ , 6. L. sordida.

Disk at first reddish-olivaceous [\h. L. varia sae-

Disk not pruinose, flesh-colored to bla(*kish; (^xci-

pincola.

j)le entire or disappearing 11a. L. varia syv\

mivta.

Disk never black.

Disk flesh-colored to yellowish buff; exciple entire

or crenulale 11. L. varia.

Disk dark grayish or yellowish; exciple becoming

flexuous and disappearing 12a. L. polylropa me
laena.

1. Lecanora rubina (Lam. & DC.) Ach. Lich. Univ. 412, 1810.

Lichen rubinus Lam. & DC. Fl. Fr. ed. 3. 1: 77. 1778,

Thallus commonly closely adnate and subfoliose but rarely plainly foliose, sub

monophyllous and attached by an umbilicus; the former condition more or less round

lobed, irregular orsuborbicular, 15 to 30 nun. in diameter, the lobes sometimes becom
ing elongated, frequently imbricated or more often closely aggregated into an appar
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Lecanora mufmlis versicoloi^ iPersJ Tuck
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ently areolate crust, this sometimes radious at the circumference; or rarely reduced

to scattered, closely adnate, flattened or hemispherical squamules, greenish straw-

colored above, beneath commonly black; apothecia scattered or rarely clustered,

middle-sized or large, 1.5 to 5 mm. in diameter, sessile or adnate, pale yellow to red-

dish brown, the thalloid margin thin, flexuous, and sometimes disappearing^, the disk

usually flat, convex or variously irregular; hypothecium pale or pale yellowish;

hymenium pale below and commonly somewhat colored above; paraphyses simple

or rarely branched, usually enlarged and colored toward the apex; asci clavate;

spores ellipsoid, 7 to 15 /i long and 4.5 to 8 /x wide.

Generally distributed over the State. On rocks other than calcareous.

The plant is generally distributed in North America, but mostly confined to the

mountains southward. Known also in South America, Europe, and A^^ia.

la, Lecanora rubina heteromorpha Ach. Lich. Univ. 412, 1810.

Thallus somewhat chinky or wrinkled, in ours less inclined to distinctly lubed con*

ditions; apothecia of the same color as the thallus or becoming pale brown.

Probably as widely distributed in the State as the species, though not so common

and less often observed. Habitat the same as above.

Elsewhere in North America from Texas, Oregon, and Iowa. Known also in

Europe.

2. Lecanora muralis (Schreb.) Tuck, Gen. Lich. 113. 1872,

Lichen muralis Schreb. Spic. Fl. Lips. 130. 1771.

Thallus closely adnate, subfoliose, lobed and the lobes usually somewhat elongated

and sinuately divided toward the margins, the central portions commonly more or

less crenate-scaly or areolate, on the whole thinner and more closely attached than

that of the last, and likewise frequently tending to pass into poorly developed con-

ditions, the best developed forms usually suborbicular, 10 to 60 mm. in diameter;

commonly sea-green, the cortical layers composed of closely packed hyphue, or the

upper perhaps sometimes pseudocellular, the lower very thin; apothecia small to

middle-sized, 0.65 to 2 mm. in diameter, adnate or rarely somewhat immersed, the

disk flat or somewhat concave, pale yellowish to tawny brown, the thalloid exciple

entire, flexuous or crenate; hypothecium pale; hymenium pale below, and fre-

quently somewhat brownish above; paraphyses commonly simple, frequently enlarged

and brownish toward the apex; asci clavate; spores ellipsoid, 9 to 15 ;t long and 4.5

to 7 /A wide.

Tuckerman's view has been followed in disposing of the present species and its sub-

species. Europeans commonly group the subspecies about the next form.

The plant is generally distributed over the State, usually as one of the subspecies

below. On rocks.

Distributed throughout North America in one form or another. Known also in all

of the grand divisions, most commonly as the first subspecies below.

2a, Lecanora muraHs saxicola (Poll.) Tuck. Syn. N. A. Lich. 1: 184. 1882.

'

Lichen saxicola Poll. Hist. PL Palat, 3: 225. 1777.

Form with the thailus lobes much flattened, and normally colored. Our most

common subspecies.

Generally distributed over the State. On rocks other than calcareous.

The most widely distributed North American form. Known also in all of the

grand divisions.

2b. Lecanora muralis versicolor (Pers.) Tuck. Syn. N. A. Lich. 1: 185. 1882.

Plate 33.

Lichen versicolor Pers. Ann. Bot. Usteri 7: 24. 1794.

Thallus smaller and frequently breaking away at one side or in the center, fre-

quently several thalli closely packed together and even overlapping more or leas,
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lighter-colored and Rometimes more or less white-powdery; tipolhecia sinaller, more
inclined to immersed conditions, the exciple usually entire.

Collected at Mankato and at Battle Lake. On limesloncH. No douht occurs on
the same rockw in other portions of the State, especially in the sontheastcrn portion.

Elsewhere in North America in Iowa, Nebraska, Missouri, Kansas, and Newfound-
land. Known also in Europe.

Explanation of Plate 83.— Plant on rocks, showing tin- fairy riiifr formation t'hariK't(Tistic of this
subspocies. Natural size.

2c. Lecanora muralis garovaglii (Kocrb.) Tuck. Syn. N. A. Lich. 1: 184. 1882.
riacodhim garovaglii Kocrb. Par. Lich. 54. 18G5.

Thallus lobes elongated, flexuouri, convex, plicate-radiou.s, normally colored.

Collected at Koochichin^r on the northern boundry of the State. On rocks.

Known elsewhere in North America in Nebraska, Nevada, and Newfoundland.
Found also in Europe and Africa.

2d. Lecanora muralis diflfracta (Ach.) Tuck. Pyn. N. A. Lich. I: 184. 1882.
Lichen dlffractus Ach. Lich. Suec. (53. 1798.

Thallus darker, usually yellowish brown or reddish brown, central areoles scattered
more or less and frequently black-margined, the lobes of the mai^in .short.

(Collected at Grand Portage, on Mount Josephine. On rocks. The material referred

to here is uncertain.

Elsewhere in North America in California. Know^n also in Europe. ^

3, Lecanora pallida (Schreb.) Schaer. Enum. Lich. Eur. 78. 1850.

Lichen pallidus Schreb. Spic. Fl. Lips. 133. 177L
Thallus crustose, neither lobed nor in any degree foliose, but clot=ely adnate and,

like the other crustose species, attached by hyphal rhizoids, usually tliin and Pmooth,'
but becoming thicker and chinky or somewhat verrucose, whitish or jmle cream-
colored and darkening, cortical layer scarcely developed, usually somewhat irregular
in form and 5.5 to 10 cm, across, or even more widely spread; apothecia sessile or
more commonly adnate, small to middle-sized, 0.7 to 3 mm. in diameter, the disk
whitish buff and white-i)ruinose, flat, with a thick and entire exciple, or becoming
convex and sometimes irregular, and the margin rarely disappearing or more com-
monly becoming flexuous; hypothecium pale; hymenium pale throughout or some-
what brownish abovej paraph yees commonly simple and more or less gelatinized,
frequently enlarged and brownish above; asci clavate; spores ellipsoid, 7 to 15/t long
and 5 to 8 /^ wide.

Thus far collected only in the northern portion of the State, but the plant occurs
in northern Iowa and doubtless also farther south in Minnesota. On trees.

Generally distributed throughout North America. Known in all of the grand
divisions.

3a. Lecanora pallida angulosa (Schreb.) Koerb. Syst. Lich. 145. 1855.
Lichen angidosus Schreb. Spic. Fl. Lips. 136, 1771.

Apothecia becoming croAvded with angulate and variously irregular exciple, the
disk rather more darkly subpruinose.

In our single specimen the exciple is persistent and the thallus rather thick and
Bubverrucose or chinky-subareolate. The specimen was collected at Duluth by Anna
M. Kimball and has not otherwise been reported from the State. On trees.

Scarcely referred to in North America lists except in a general way in Tuckcrnian^s
Synopsis, but no doubt quite widely distributed. Known also in Europe and Africa.

4. Lecanora atra (Huda.) Ach. Lich. Univ. 344. 1810.

Lichen ater Huds. Fl. Angl. 445. 17G2.

Thallu3 crustose and of moderate thickness, composed of granules which usually
run together into a smoothish or more commonly verrucose or areolate crust, occurring
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in suborbicular patches, 2 to 0.5 cm. in diamotor or more commonly irregularly and

more widely spread over the Kubstratum, sea-green varying toward whitish ash-color,

scarcely corticate; apothecia small to middle-.sized, 0.9 to 2 mm. in diameter, adnatc

or more or less immersed, the disk very black, flat or somewhat convex, the exciple

entire or rarely flexuouR or crenulatej very rarely disappearing, and occasionally

blackening; hypothecium and hymenium brn^vn or blackish brown, or appearing

black under a hand lens; paraphypcs somewhat coherent, but apparently simple,

usually somewhat colored throughout, and darker and thicker toward the apex; asci

clavate; spores ellipsoid, 10 to 15 /t long and 5 to 7 jx wide.

The plant is difficult to distinguish from the nv\t species and from Lecanora suh-

usca coilocarpa, but the dark hymenium and hypothecium serve to differentiate it.

Collected at Taylors Falls. On the igneous rocks.

Generally distributed throughout Xortli Amerir'a. Known also in all of the grand

divisions.

5. Lecanora frustulosa (Dicks.) Ach. Licli. I^niv. 405. ISIO.

Lichen /rust ulosus Dicks. PI. Crypt. r>rit. 3: 1:3, pi. S.f. 1. 1793.

Thallus crustose and rather thick, the central i)ortions areolate or verrucose-areolate,

the arcoles or verruca.^ much raised and irregular (globose-frustulose) or even subsquam-

ose, the margin usually more plainly squamulose and subfoliose, commonly suborbicu-

lar, covering considerable areas of the substratum, usually 2.5 to 10 cm. in diameter,

the areoles somewhat scattered, or more commonly crowded and sublmbricate; sea-

green varying toward ashy or yellowish, sometimes showing a cellular cortex, and

the algal and medullary layers frequently quite distinct; apothecia small to middle-

sized, 1 to 2 mm. in diameter, sessile, the <lisk flat or somewhat convex, reddish

brown to black, the exciple persistent or rarely disappearing, entire or eubcrenate;

hypothecium i)ale; hymenium pale below and brownish above; paraphyses simple

or rarely branched, commonly enlarged and brownish toward the apex; asci clavate;

spores ellipsoid, 9 to 15 /£ lung and 5 to 7.5 jx wide.

Distributed throughout the northern portion of the State and also found on the

granitic rock exposures of the Minnesota River valley, there collected at Redwood

Falls and at Granite Falls. On rocks other than calcareous.

Elsewhere in North America in Greenland, New England, South Dakota, Colorado,

and California. Known also in Europe and Asia.

6. Lecanora sordida(PerB.)Th, Fr. Nov. Act. Soc. Sci. Ups. III. 3:215. 18G1.

Lichen SOTdidus Pers. Ann. Dot. Ueteri 7; 2lj. 1794.

Thallus crustose, rarely unbroken, but more commonly chinkj' or areolate, rather

smooth or the areoles somewhat raised and irregular, usually widel}' and irregularly

spread over the substratum, the margins sometimes obscurely subsquamulose, scarcely

corticate, commonly whitish varying toward gray or rarely brownish; apothecia

usually small, 0.75 to 1.5 mm. in diameter, adnate or more or less immersed , the disk

flat or convex, flesh-colored to black but whitish-ijruinose, the exciple entire and

rarely disappearing; hypothecium pale; hymenium pale beneath and commonly more

or leps brownish above; paraphyses simple or rarely branched, coumiunly enlarged

and brownish toward the apex; asci clavate; spores ellipsoid, 7 to 14 p. long and 5 to 7 ^

wide.

Collected in the northeastern portion of the State at Grand Portage, at South Fowl

LakCj and in the Misquah Hills. On high bluffs.

Distribution in North America essentially the same as that of the last species above,

but the present species has been met in New York and at several places in British

America. Known also in all of the grand divisions except Aut^tralia.
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7. Lecanora subfusca (L.) Aeh. Lich. Univ. 393. jyl. 7./ 6. ISIO. Ficuike 14.

Lichen sub/uscas L. Sp. PL 1142. 1753.

Thallua crustose, rather smooth, or becomino^ cliinky or verrucose-areolate, usuiilly

of moderate thickness, but rarely thin, with the granules somewhat scattered, occurring

in Buborbicular patches, from U 5 cm. upward in diameter, or irregular and frequently
widely spread over the .substratum, sea-green varying to a^liy or whitish, without other

cortical {Structure than a gelatinized and often etructnreless mass of hyphcT; apothecia

a

Fig. U.—Lecanora suhfusca. a, Thallu.^ with several apothecia; 6, a section of anapotheciuiu to show
tho LhuUoid exciple, tlit* hymenium and the hypothociiim; a, Enlarged 3 diaiiutors; 6, GO diuineters.
From Roinke.

pmall to middle-sized, .se.spile or adnate, 0.5 to 2 mm. in diameter, the disk flat to t^omc-

what convex, light brown to black in color, the exci])l<^ entire to crenate and always
persistent; hypothecium pale; hymenium pale below and usually pale brownish
above; paraphyses simple or rarely branched, sometimes enlarged and brownish
toward the apex; asci variously clavate; spores (^Ilipsoid, 9 to 20/; long and to 10//
wide.

Generally distributed over the State, as are some of the subspecies given below.
On trees or dead wood, or rarely on rocks.

Known throughout North America. Found also in all of the grand divisions.

7a. Lecanora subfusca allophana Ach, Lich. Univ. 395. 1810.

Thallus rather thick, rough or granulate-verrucose; apothecia reachhig (he full size

of the species, the disk reddish brown to blackish, the exciple entire, flexuoiis, or

crenate; spores reaching fidl size for the species.

In this and the other subspecies we have followed Tnrkerman.
Distributed throughout llie northern portion of the State. On cedurs in swamps.
Though the subspecies is not recorded for a largo number of Xorth American looal-

ities, it is no doubt widely distributed. Known also in South America, Europe, and
Africa.

7b. Lecanora subfusca campestris Schaer. in Rabenh. Lich. Exsicc. Gl)l. 18G0.

ThaHus becoming tliick and roughened; apothecia finally and often irregularly

convex and the exciple fj-oquently disappearing, wholly or in part.

Collected at Minneapolis and at Granite Falls; not i>reviously reported fnui! the
State. On rocks.

Elsewhere in North America in California. Known also in Europe, Asia, Afrit^a,

and New Zealand.

7c. Lecanora subfusca hypnorum (Wulf.) Schaer. Ennm. Lich. Eur. 75. 1850.

Lichen hypnorum Wulf. in Jacq. Coll. Bot. 4: 233. pi. 7 J. 2, 1790.

Thallus running over mosses, granulose or verrucose, whitish; apothecia middlc-
eized, brown, the exciple entire or fioxuous.

The plant placed here was collected in the Misquah Hills. Among moss on a
cedar tree.



Contr. Nat. H^.-rb., Voi, 14, Plate 34.

A. Lecanora hageni Ach

B. Pertusaria velata (Turnj Nv
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The plant is dcfhiilely reported from various points in British America. Thus

apparently arctic or alpine. Known also from northern Europe and Asia.

7d. Lecanora subfusca argentata Ach. Lich. Univ. 393. 1810,

rarmelia subfusca argentata Ach. Mcth, Lich. 1G9. 1803.

Thallus rather thin and smooth, whitish; apothecia smaller, scarcely ever exceeding

1.5 mm. in diameter, the exciple usually entire; spores rather amall.

Generally distributed over the State. On trees. Probably the most common sub-

species, though les;:^ easily noted than the next.

Though seldom recorded, no doubt generally distributed over North America.

Known also in South America and Europe.

7e. Lecanora subfusca coilocarpa Acli. Lich. L^niv. 393. ISIO.

Thallus rather thin, but becoming more or less granulose and chinky, whitit-h;

apothecia rather small, scarcely exceeding 1.25 mm. in diameter, flat or slightly con-

cave, the disk black and the exciple usually entire. The whole structure may become

coarser, with larger apothecia, the black disk being still present.

The most noticeable subspecies and generally distributed over the State. On

trees and mure rarely on rocks.

No doubt occuring in all portions of North America. Known also in South America

and Europe.

7f. Lecanora subfusca distans (Ach.) Nyl. Not. Sallsk. Faun. Flor. Fenn. 5:100,

1861.

Parmelia distans Ach. Meth. Lich. 1G8. 1803,

Thallus thin and whitish; apothecia small or minute, 0.5 to 1 mm. in diameter, the

disk pale brown or flet^h-colored, the exciple subentire or obscurely crenulate; spores

the smallest of the species.

The plant was collected at Mankato. On sandstone, but doubtless occuring else-

where in the State on trees. Easily passed over for a Lecidea or Rinodina.

Like the other subspecies, not often noted, yet doubtless widely distributed in

North America. Known in all of the grand divisions.

7g. Lecanora subfusca sorediifera Th. Fr. Lich. Scand. 1: 239. 1859.

Thallus commonly verrucose, breaking more or less into conspicuous whitish soredia;

apothecia rather small, absent or few, the exciple entire or obscurely crenulate; said

to disappear sometimes.

Generally distributed over the northern portion of the State. On trees. Also

occurs farther south in the State and in Iowa, but has thus far been met only in

the sterile condition.

Apparently not noted elsewhere in North America. Known in Europe.

Lecanora variolascen^ is the synonym of the preliminary reports.

8, Lecanora liageni Ach. Lich. Univ. 3(17. 1810.

Lichen hageni Ach. Lich, Suec, 57. 1798.

Plate 34, A.

Thallus crustose, smooth and thin, but passing into leprose-verrucose or verrueose

conditions, limited in sixe or widely spread over the substratum, the scales or verrucas

sometimes more or less scattered or the whole thallus disappearing, without definite

cortex, dirty-greenish, ashy or whitish; apothecia small or minute, 0.4 to 1 mm. in

diameter, commonly flat, thin and adnate, the disk from pale brown to blackish and

sometimes more or less gray-pruinose, the exciple usually whitish and almost always

more or less crenate, rarely flexuous or disappearing; Lypothecium pale or slightly

brownish; hymenium pale throughout or brownish above; paraphyses simple or

rarely branched, sometimes slightly enlarged and darker toward the apex; asci cla-

vate; spores oblong-ellipsoid, 7 to 14 ;« long and 4 to 6 /^ wide.
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A variable lichen. A rather large-fruited fornij collected on limestone at St. Cloud
by Mr. Arthur Morgan, has been referred by Dr. A. Zahlbruckner to Lecanora dtspersa.

This plant, however, seemis quite as much at home with the present species and in

some respecta appears quite like certain forms of Lecanora suhftisca.

The Rpecies is generally distributed over the State. On rocks and old wood.
Distributed throughout North America. Known also in Eurojjo and Asia.

Explanation of Plate 34.—A, rhuit of Lecanora hagcni on rocks, sliowiu^ the apotlieeia. B, Plant
of Paiuaarla velata on branch of tni^ showing tlie cnistose thaihis and tho apotheoia. A enlarged I3

diameters; U, 1 J diameters.

9- Lecanora dispersa (Pern.) Floerke, Deutsch. Lich. 3: 1. 1815.

TAchai dispersiis Pera. Ann. Bot. Usteri 7: 27. 1794.

Thalhis of scattered and small and inconspicuous dirty greenish or whitish scales

or granules, or entirely disap]>earing, or in a form on limestone, continuous beneath
the clustered apothecia, these covering areas from 5 to 20 mm. in diameter; apothecia

also scattered or more rarely clustered, commonly minute, but sometimes larger,

0,4 to 1,5 mm. in diameter, adnate, when crow^ded more or less angular, the disk flat,

yellowish-brown to olivaceous, the exciple much as in the last, sometimes more or

less pruinose and more inclined to entire conditions; hypothecium pale; hymenium
pale below and commonly somewhat darkened above; paraphyses simple or rarely

branched, quite inclined to cohere, sometimes sligthly enlarged and darker toward
the apex; asci clavate; spores ellipsoid, 8 to 12 jj. long and 3.5 to 5.5 ji wide, thus

somewhat smaller than in the European plants examined.
Closely related to the last above, but generally regarded as a distinct species.

Collected at Warroad, at Le Clair, and at Rainy Lake City* On old wood. A plant

from the limestone at St. Cloud has been referred here by l)octor Zahlbruckner, See
note under Lecanora hageni.

Elsewhere in North America in Labrador or Newfoundland. Known also in Europe,
Asia, Africa, and New Zealand.

10. Lecanora sambuci (Pers.) Nyl. Not. Sallsk. Faun. Flor. Fenn. 5: 168. 18G1.

Lichen samhuci Pers. Ann. Bot. Usteri 7: 26. 1794.

Thallus crustose and rather thin, smooth or passing into granulose or subleprose
'onditions, spread over the substratum in rather large and usually irregular patches,

35 to 90 mm. across, whitish or ashy in color, in ours the crust continuous and usually

consipcuous by its color, but said sometimes to disappear almost entirely; apothecia

small or minute, 0,5 to 1 mm. in diameter, adnate, the disk flat or convex, flesh-colored

to light brown, the exciple white or whitish, in ours entire or subentire and rarely

disappearing, said to be crenulate in European specimens; hypothecium pale;

hymenium pale throughout or somewhat brownish above; paraphyses simple or

(

arely branched, Bometimes slightly enlarged and darker toward the apex; asci clavate

or ventricose-clavate; spores ellipsoid, 8 to 12 /; long and 5 to 7 ;t wide, varying from
8 to 32 in each ascus, in ours usually 12 to 16.

Collected in the northeastern portion of the State at Grand Portage, in the Misquah
ITills, and at Tofte. On trees, especially balsams.

Elsewhere in North America in Massachusetts and Illinois. Known also in Europe.

11. Lecanora varia (IIolTm.) Ach. Lich, Univ. 377. 1810.

Patellaria varia Hoffm. Descr. PL Crypt. 1: 102. pL 23. f. 4, 1790.

Thallus crustose and thin, thick, or even disappearing, smoothish or verrucose-

urceolate, suborbicular, 15 to 60 mm. in diameter, or irregular and widely spread over

the substratum, pale greenish, yellowish, or whitish; apothecia small or minute,

0.4 to 1 mm. in diameter, adnate or more or less immersed, the disk flat or convex
and flesh-colored or passing into yellowish or buff, the exciple entire or crenulate,

itimea disappearing; hypothecium pale; hymenium of the same color below and
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frequently brownish above; paraphy.sea simple or rarely branched toward the apex,

there sometimes enlarged and darker; asci clavate; spores ellipsoid or oblong-ellipsoid,

10 to 14 /( long and 4 to 7 /( wide.

Generally distributed over the State. On trees and old wood and rarely on rocka.

The species is distributed throughout North America. Known also in all of the

grand divisions.

11a. Lecanora varia symmicta Ach, Lich. Univ. 379. 1810.

Thallus thin, smooth or becoming subleprose, most commonly yellowish; apothecia

becoming convex and the exciple entire or disappearing, the disk of the usual colors

or blackening.

Generally distributed over the State. On old w^ood, especially old boards.

The plant has a general North American distribution. Known also in Europe and

Asia.

lib. Lecanora varia saepincola (Ach.) Nyl. Not. Sallsk. Faun. Flor. Fenn.

6: 164. 186L

Lecidea saepincola Ach. Syn. Lich. 35. 1814.

Thallus thick, more or less granulate-roughened, of same color as the last; apo-

thecia of the usual size, the disk convex and reddish-olivaceous or black, slightly

pruinose, the exciple commonly absent and the apothecia biatoroid. Apothecia

frequently lighter-colored in ours.

Recorded only from the northern portion of the State, but no doubt also occurring

farther south. On old wood.

Not so frecpiently reported as the lat^l, but still widely distributed in North America.

Known also in Europe.

12. Lecanora polytropa (Tloffm.) Schaer, Enum. Lich. Eur. 81. 1850.

Verrucaria polytropa Iloffm. Deutsch. Fl. 2: 196. 1795.

Thallus cru.sto^c or subsquamuloFe of small squamules, thicker than in the laf^t,

somewhat roughened and chinky or becoming subareolate, or rarely even heaped-

granulate, the crust continuous or scattered over larger or smaller arcaj=, or Pometimes

disappearing, pale t^ea-green varying toward yellowish; apothecia small or scarcely

middle-sized, 0.5 to 1.3 mm. in diameter, adnate, the disk flat with an entire, flexu-

ous, or subcrenulate exciple, or even becoming convex and the exciple dit^appearing,

somewhat darker-colored than the thallus or scarcely differing; hypothecium and

hymenium pale; apri clavate; paraphyses simple or rarely branched toward the very

slightly enlarged and colored apex; spores ellipsoid, 10 to 13 /i long and 5 to 6 /t wide.

Ea^sily confused with forms of Lecanora mnralis.

Reported from several localitio?? in the northwestern portion of the State, and no

doubt to be found farther east also. On rocks.

Elsewhere in North America in the mountains of New^ England and ( alifornia and

northward to arctic America. Known also in South America, Europe, and Asia.

Lecanora varia polytropa is the synonym of the preliminary reports.

12a- Lecanora polytropa melaena Hedl. Bih. Svensk. Vet. Akad. Ibnull. ISni.^

3: 38. 1892.

Thallus composed of contiguous or scattered, entire or subcrenate areoles or squam-

ules; apothecia immersed or more or less superficial, scarcely reaching 1 mm. in

diameter; the disk flat or becoming convex or even subglobular.

A single collection was made in 1903 on Mount Josephine at Grand Portage. On

rocks.

Not previously reported from North America. Found in the Scandinavian Penin-

sula in Europe.
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13, Lecanora erysibe (Ach.) Nyl. Not. Sallsk. Faun. Flur. Feim. 5: 167. 1861.

Lichen erysibe Ach. Lich. Suec. 50. 179S,

ThalliLs crustose and somewhat ihin, (^omposed of olivaccoui^ granules, which vary

in color toward ashy or greenish, and run together to form a leprose or subareolate

crust, suborbicular and 10 to 25 mm. in diameter, or mure frequently irregular and

more widely spread over the substratum, the areoles or granules rarely somewliat

scattered; apothecia small or minute, 0.5 to 1 mm. in diameter, adnate, the disk flat

or more or less convex, brown (in ours more usually black or blackish-brown), the

exciple entire or crenulate, sometimes disappearing; hypothecium pale; hymenium
pale beneath and brownish above; paraphy!=:cs simple or rarely branched, often

slightly enlarged and darker toward the ap(*x; asci clavate to cylindrico-clavate;

spores ellipsoid, sometimes obscurely 2-celled, 10 to 14 /t lung and 4 to 6 /i wide.

Collected at Minneapolis, at Mankato, and at Granite Falls. On rocks.

Elsewhere in North America in Illinois and Iowa. Known also in Europe.

14, Lecanora pallescens (L.) Schaer. Enum. Lich. Eur. 78. 1850.

Lichen pallescens L. Sp. PI. 1142. 1753.

Thallus crustose, of moderate thickness and smoothlsh and chinky or becoming

plicate, rarely rugose or even tuberculate-areolate, whitish or darker-ashy, subor-

bicular and of medium size, 15 to 60 mm. in diameter, or irregular and more w^idely

spread over the substratum; apothecia middle-sized or larger, 1 to 2,5 mm. in diam-

eter, the disk flat or more or less concave, flesh-colored varying toward whitish or

yellowish, usually more or less whito-pruinosCj the exciple erect and entire or sub-

entire; hypothecium pale; hymenium of the same color; paraphyses simple or rarely

branched, frequently somewhat enlarged and colored toward the apex; asci clavate,

cylindrico-clavate, or variously irregular, the whole wall thickened; spores ellipsoid

and ovoid-ellipsoidj said to he 50 to 90 // long and 20 to 40 /( wide, but ours some-

times only 35 /i long.

The above and the next following are scarcely well differentiated in our lichen

flora and the determinations are difficult and uncertain.

Found throughout the northern portion of the State. On trees and most common
on cedars in swamps.

Distributed throughout North America. Known in all of the grand divisions

except Australia.

15, Lecanora tartarea (L.) Ach, Lich. Univ. 371. j>l. 7./. J. 1810.

Lichen tartareus L. Sp. PI. 114L. 1753.

Thallus crustose, thicker, and more roughened than in the last (tartareous), com-

posed of coarser granules, which may be conglomerate and form a thick crust or more
scattered when the crust is very uneven, of the same color as the last, and similarly

disposed upon the substratum; apothecia middle-sized or large, 1 to 3 or in material

from other States even 5 mm. in diameter, sessile or adnate, the disk yellowish and
passing into brownish or brick-colored, scarcely pruinose, flat or concave, the exciple

rather thick and entire or wavy; hypothecium pale; hymenium pale below and fre-

quently more or less brownish above; paraphyses very slender, simple or rarely

branched, sometimes slightly enlarged and colored toward t!ie apex; asci clavate or

more or less irregular, the walls thickened; spores ellipsoid to ovoid -ellipsoid, 30 to

65 n long and 20 to 35 /i wide.

Collected at Ely, Some material referred to the last from the trees seems quite as

much like the present, following Tuckerman's idea as to spore measurements. The
collection from Ely, which undoubtedly belongs here, was made on rocks.

Generally distributed over North America, but hardly so common as the last,

Known also in all of the grand divisions except Australia,
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16. Lecanora melanaspis Ach. Lich. Univ. 427. 1810.

Parmelia melanaspis Ach. Meth, Lich. 196. 1803.

Thallus thick, crustO:^o, and becoming vcrruco?c-rugose or subareolate or, especially

toward the margin^ subluliutse, and sho\^ing linear, branched, and more or less imbri-

cated lobes, ashy to whitish or brownish, covering contiiderable areas and showing a

suborbicular tendency (plants at hand being 25 to 50 mm. in diameter), well devel-

oped and showing a cortical layer; apothecia small to middle-sized, 1 to 2 mm. in

diameter, adnate or closely sessile, the disk flat or more or less convex, dark brown

to blackish and rarely pruinose, the exciplc commonly entire, but rarely becoming

Bomowhat irregular or tending to disappear; hypothccium pale; hymenium pale

beneath, usually brownish above; paraphyses simple or rarely branched, frequently

enlarged, and somewhat darkened toward the apex; aaci clavate; spores yhort-ellip-

poid, 8 to 14 }i long and 5 to 9 /! wide.

The plant seems near Lecanora rvbina in respect to thallus structure and should

perhaps be placed nearer that species.

Collected at Granite FalL^. On rockj^.

Elsew^here in North America in (ireenlan<l, Nebraskn^ Kansas, South Dakota, and

California. Known also in Europe.

Lecanora sp. of tlie fifth report of the preliminary survey.

17. Lecanora mutabilis (Ach.) Nyl. .Mem. Soc. Sci. Nat. Cherb. 2: 324. 1854.

Urceolaria mutabilis Ach. Lich. Univ. 335. ISIO.

Thallus crustose and of moderate thickness, verrucose, clunky or subareolate,

dark-ashy or varying toward yellowish, usually suborbif:ular and middle-sized, 25 to

80 mm. in diameter; apothecia small or minute, 0.5 to 1 mm. in diameter, immersed

or becoming superficial, the disk concave and urceolate, commonly black, surrounded

by a proper exciple and this in turn by an Inflexed thalloid one; hypothecium pale;

hymenium pale throughout or darkened above; asci cylindrico-clavate to short-

clavate; paraphyses slender and \ariously curved, simple or branched; spores round-

ish-ellipsoid, 30 to 52 /I long and If] to 35 n wide.

The plant is generally distributed over the northern portion of the State, but has

been confused with Pertusaria letopJaca, On trees.

Elsewhere in Xorth America in Massachusetts and New York. Known also in

Europe and Africa.

Lecanora verrucosa mutabilis of the preliminary reports.

18. Lecanora cinerea i^L.) Sommrrf. Suppl. Fl. Lapp. 99. 1826.

Lichen cinereus L. Mant. PI. 1: 132. 1767.

Thallus crustose, of moderate thickness and more or less roughened; commonly

plainly areolate but sometimes smoother and chinky, or rarely verrucose rather than

areolate, the areolea or verrucse commonly about 1 nun. in diameter, ashy (cinereous)

varying toward whitish or brownish, sometimes orbicularj 30 to 85 mm. in diameter,

or becoming irregular and more widely spread over the substratum, in the orbicular

conditions the margin sometimes delicately zonate; apothecia small to almost middle-

sized, or sometimes minute, 0.5 to 1 mm. in diameter (or 1,5 according to Nylander),

immersed, the disk commonly flat and black, the exciple entire and sometimes

blackening; hypothecium pale; hymenium pale below and frequently brownish or

olivaceous above; paraphyses simple or rather rarely branched, the apices sometimes

slightly enlarged and colored; asci clavate; spores ovoid or ellipsoid, 14 to 26 /t long

and 7 to 16 ji wdde.

The plant is very variable, and it might perhaps conduce to clearness to follow the

European lichenists in recognizing even a larger number of sub.^pecies.

Generally distributed over the State. On rocks other than calcareous.

Known throughout North America, Found in all of the grand divisions except

Australia,
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18a. Lecanora cinerea laevata (Fr.) Tuck. Syn, N. A. Licli. 1: 198. 1882.

Farmdia cincrca laevata Fr. Lich. Eur. 145. 1S31.

Thallus thinner and smooth but becomin^j somewhat chinky, never areolate; sur-

face usually mure or le^y binning; ajiothecia always immersed, minute and often

irregular.

Throughout the northern ])ortion of the State and as far south as Taylors Falls.

On rocks other than calcareous.

Reported from North American t-tations as remote aa Labrador, Alabama, and Cali-

fornia, and no doubt generally distributed, though rare. Known also in Europe and
Asia.

V

18b. Lecanora cinerea gibbosa (Ach.) Tuck. Syn. N. A. Lich. 1: 198. 1882.

Lichen gibbosus Ach. Ijch. Suec. 30. 1798.

Thallus thirk and conspicuously roughened-verrucoso or areolate, on the whole
darker than the la^t; apothecia becoming superficial and larger; spores also rather

larger. *

Generally distributed in the State. Ou the same substrata and more common than
the last.

No doubt as widely distributed in North America as the species, though apparently
not yet noted from the Southern States. Found also in Europe and Asia.

18c. Lecanora cinerea niicrospora Fiuk.

Thallus roughened and verrucose-areolate, thinner and finer than in the last,

blackish-olivaceous; apothecia and spores small, the latter in ours 11 to 16 /£ long and
6 to 10 /i wide.

Collected in the Leaf Hills. On granitic bowlders.

Not known elsewhere in North America. Found in Europe.
Lecanora gibbosa microspora of the pn^liminary reports, this unpublished name hav-

ing been communicated by Dr. A. Zahlbruckner.

19. Lecanora calcarea(L.) Nyl. Not. Sallsk. Faun. Flor. Fenn. 5: 154. 1861.

Lichen calcareas L. Sp. PL 1140. 1753.

Thallus crustose, scarcely so much roughened as usual forms of the last, chinky,
verrucose, or areolate, sea-green, ashy or rarely white and mealy, continuous, irregu-

lar, and spread over considerable areas, or ours more commonly inconspicuous, scat-

tered or obscured by the numerous apothecia; apothecia of same size as those of the
last, commonly immersed but in ours becoming adnate in the usual form with poorly

developed thallus, the disk urceolate or Hat, light brown to blackinh and commonly
white-pruino.'^c, the exciple entire or rug()se-]dicate and surrounding a thin i)roper

cxciple; hypotliecium pale; hymenium pale below and more or less colored above;
parajjhyses simi)le or branched, commonlj' enlarged and brownish toward the apex;
asci clavate or ventricose-clavate; spores 2 to 8 in each ascus, ovoid to ellipsoid, in

ours 10 to 14 ji long and 4 to 6 /t wide and 8 in each ascus (said to be 16 to 30 ;( long

and 12 to 20 /t wide).

The plants referred here for Minnesota and Iowa may all be regarded as doubtful,

the spores being small and the thallus poorly developed. Some of the forms from
the calcareous rocks are the same as were referred here by Tuckerman. Others are

too near the last above, and the one reported from Mankato is much like some f(trms

referred to Lecanora dispcrsa,

R(^ported from A'arious portions of the State, but the more probable forms an^ fruui

regions where calcareous rocks occur. On rocks.

Throughout the northern United States and northward into British America.
Known also in Europe and Africa.
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19a. Lecanora calcarea contorta (Iloffm.) Tuck. Syn. N. A. Lich* 1: 199. 1SS2.

Vcrrucana contorta Iloffm. Dcscr, PI. Crypt. 1; 97. pL 2t,f, 1-4^ 1790.

Thallus better developedj areolate and the areoles frequently more or leps scattered,

commonly pale greenish lead-colored; apothecia scarcely becoming adnate and the

disk sometimes punctiform; often four spores in each ascus, and the spores of the larger

size mentioned above.

The subspecies is well marked.

Generally distributed over the State. On various rocks, but more common on

calcareous.

El.'^cwhcre in North America in Greenland, and various portions of the United States

from Alabama northward to Illinois and westward to California. Known also in all

of the grand divisions except Australia.

20. Lecanora lacustris ("With.) Nyl. Not. Siillsk. Faun. Flor. Fenn. 5: 155. 186L

Lichen lacustris With. Arr, Erit. PI. ed. 3. 21. 1796.

Thallus crusto^e and usually thin, smooth and only slightly chinky, but becoming

thicker and plainly areolate, ashy or more commonly varying toward pale brick-

colored or pale olivaceous, occurring in irregular patches, in the specimens at hand

15 to 80 mm. across; apothecia small or rather minute, 0.2 to 0.5 mm, in diameter,

icd and usually urceolate, in areolate thalli usually several in each areole, the

disk reddish or brownish; hypothecium pale or slightly cloudy; hymenium pale below

and commonly somewhat colored above; paraphyses simple or rarely branched , the

apices sometimes enlarged and slightly colored; asci clavate; spores oblong-ellipsoid,

11 to 17 fi long and 4 to C /t wide.

Collected at Tower. On rocks along the shore of Vermillion Lake, in places often

inundated.

Elsewhere in North America, in Alaska, Greenland, New England, and Alabama,

Known in Europe and Asia.

21, Lecanora subepulotica (NyL) Fink.

Lecidea subepulotica Nyl. Mem. Soc. Sci. Nat. Cherb. 4: 337. 1857.

Thallus crustose and thickened, verrucose or areolate, whitish-ashy, in ours forming

small thickened areas from 2 to 6 mm. in diameter, these frequently running together

to form larger patches; apothecia small, 0,2 to 0.6 mm. in diameter, adnate, the disk

flat, convex or more or less irregular, flesh-colored to reddish and darkening, the

exciple soon disappearing, and the whole structure becoming biatoroid, the exciple

when present and the w^hole apothecium as well tending to be irregular in form;

hypothecium pale-brownish to brown; hymenium pale reddish brown; paraphysea

commonly simple, very slender, sometimes slightly enlarged and brownish toward the

apex; asci cylindrico-clavate; spores ovoid-ellipsoid, 10 to IC /c long and 6 to 9 jw wide,

tending to uniseriate arrangement in the asci.

Frequently regarded a subspecies of the last, but ours is quite distinct.

Collected along the northern boundary near Emo. On rocks along Rainy River.

Elsewhere in North America in Canada, Vermont, Massachusetts, and California.

Known also in Europe,

HAEMATOMMAMass. Ric. Lich. 32./ 53-54- 1852.

The tliallus is crustose and usually thin. In some of the species there is a more or

less develoi:)ed upper cellular cortex^ while in others no other cortical structure is

present than a thin layer of gelatinized and often scarcely distinct hyphae. The algal

and medullary layers are not often distinctly differentiated, while the lower cortical

layer seems to bo uniformly absent. ITyphal rhizoida form the attaching organs.

The algal symbionts are rather large, but do not seem to differ otherwise from the

7920—10 13
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ordinary Cystococcus. In most of the species soredia occur scattered over the upper

surface of the thalhi?. Shades of sea-green and yellow are the prevailin<,^ colors of the

thalli.

The apothecia are of medium size or larger and are either peseile or adnate. The

cxciple shows much tlie same structure as the upper cortex and is thus scarcely so

well developed as that of the Lecanoras. The algse of the exciplo are not numerous,

and the whole structure appears to be somewhat biatoroid. Indeed, the exciplo may

disappear entirely, leaving the apothecium strictly biatoroid. The hypothecium is

pale. The paraphyses are slender, and commonly simple, thoiigh branched forms

may be looted for in all of the species. The spores arc long and acicular, hyaline,

variously curved, and 4 to several-celled.

The relations of the genus arc not difficult to trace. As to the structure of the

thallus and the apothecia the resemblance to a majority of the Lecanoras is apparent

enough. AMien wo turn to the spores, we note a similarity to those of the Bacidias.

The thallus also is only a little higher in development than that of the Bacidias, while

the poorly developed thalloid exciple points to a more or less close relationship with

the same genus. On the whole, it may well be doubted whether the present genus

is more closely related to Lecanora than to Bacidia.

Only a few species of the genus are knoAvn in North America, and of these only one

has been noted in Minnesota.

Type species llaematomma vulgare Mass. loc. cit.

1. Haeraatoinnia elatinum (Ach.) Koerb. Syst. Lich. 153. 1855.

Lecanora elalina Ach. Lich. Univ. 387. 1810.

Thallus crustose and thin, smooth and somewhat chinky or more commonly becom-

ing densely granulate or powdery, ashy-white or faintly yellowish, closely adnate

and attached by hyphal rhizoids, in the less powdery conditions an upper pseudo-

cortex distinguishable as a thin structureless and gelatinized mass or faintly showing

coherent hyphii^; apothecia small to middle-sized, 0.5 to 1.5 mm. in diameter, sessile,

the disk commonly flat or finally convex, and from light brownish to dark reddish

brown, frequently somewhat pruinose, the thalloid exciple irregular and evanescent,

leaving the apothecium strictly biatoroid; hypolhecium pale; hymenium of the

same color or darker above; paraphyses simple or rarely branched toward the com-

monly thickened and somewhat colored apex; asci clavate or cylindrico-clavate;

spores fusiform-acicular, curved, 4 to 6-celled, 38 to 58 /t long and 4 to 6 /( wide.

A single collection has been made, at Tofte. On trees.

Found in New England, New York, North Carolina, and northward throughout

British America. Known also in Europe and Asia. Perhaps more \\'idcly distrib-

uted, but the synonymy is uncertain.

Lecanora elalina of the preliminary rc^port??.

Family PERTTJSAEIACEAE.

In the Pertusariaceae we have a family which is extremely troublesome, though

composed of a single genus. Wo have followed Zahlbruckner in recognizing the

family, but have not seen our way to follow him in separating the large-spored Lecano-

ras, L, tartarea and L, pallescens^ under the generic name Ochrolecliia, and placing

them in the present family. It is true, however, that certain members of the present

family tend toward the open condition of apothecium and seem very closely related

to these Lecanoras. Wohave recognized this close relationship in placing the Per-

tusariaceae next after the Lecanoraceae.

On the other hand, the apothecia more commonly open by an apical pore, and

Schneider has seen fit to place the genus Pertusaria with the Verrucariaceae without

recognizing the family Pertusariaceae at alL And his position is not without strong
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claims when we consider the close structural relationship of the apothccia of a large

number of Pertusarias with those of the Trypetheliums, not represented in our flora,

Tn placing the present family next to the Lecanoraceae, it is only fair to admit this

other perhaps equally close relationship.

The crustose thai! us, the nature of the algal symbiont, the peculiar grouping of the
apothecia in verruca) of the thallus (the grouping quite Trypethelium-like), and the
large size of the spores all receive attention iu the description of the genus.

PERTUSABIALam. & DC, FL Fr. ed. 3. 2: 319, 1805.

The thallus is strictly crustose. In one or two species, however, a poorly developed
upper cellular cortex can be made out. In others there is a thin upper pseudo-
cortex of interwoven hyphse, which are frequently gelatinized into a structureless

layer. The algal and medullary layers are frequently well differentiated, but in none
of our species is any suggestion of a lower cortex found. Ilyphal rhizoids serve as
attaching organs after the manner of crustose thalli in general. The thallus varies
considerably in thickness, and in at least one of our species it is mainly hypophlooodaL
Sea green and ashy are the common colors. The algal symbionts are Cystococcus,
and the algal cells are quite uniform in the different species, apparently scarcely
modified by their association with the fungal symbionts.

The apothecia are small or minute, commonly globose and immersed in the eleva-
tions or verruca? of the thallus, often a half dozen or more in a single verruca. The
apothecium commonly opens by a small pore, which is not always evident except in
sections cut through it. However, in some of the species the apothecia or the verruca
become open and dLek-like, or rather the globular structure becomes depressed, for

the thallus which always covers the structure either remains intact or breaks up into

a Borediate mass. The paraphyses are commonly more or less branched and hyaline
throughout. The hypothecium and hymenium are pale, or the latter sometimes
brownish above. The asci are clavate, cylindrico-clavatc, or variously irregular, with
rather thick walls. The spores are hyaline or pale, very large and simple, though
some authors admit 2-celled forms. There are from 1 to 8 spores in each ascus, and
the spore walls arc quite thick.

The relationships of the genus are by no means certain. The thallus structure and
the spores look toward Lecanora and allied genera. The very presence of what may
be regarded a perithecium would seem to indicate a close relation to Pyrcnula and
Trypethelium. However, the so-called perithecium is here quite a different struc-

ture, and the thallus is much better developed and commonly epiphlocodal. Tucker-
man gives one view of relationships clearly in his genera. « Seven species and sub-
species occur in the State. On trees and rarely on rocks.

Type species Perlusaria communis DO. loc. cit.

KEY TO THE SPECIES.

Thallus usually lighter-colored or zonate toward the circum-

ference.

Thallus usually becoming rough.

Spores 130 to 250 ji long, one in each ascus 1. P. velata.

Spores 75 to 150 /x long, one or two in each ascus 2, F, muUipuncta.
Thallus smooth and thin; spores as in the last above 2a. P. muUipuncta

Thallus scarcely lighter-colored or zonate toward the circum-
ference.

Apothecia 2 to several in each verruca; spores 100 to 180 ji

ophthalm.iza.

long, 1 or 2 in each ascus 3. l\ communis.

'^Page 125,
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Apothccia 1 to 5 in each verruca.

Spores 4 to 8 in each ascus 6. P. leioplaca.

Spores 1 or 2 in each ascus.

ThaUurt sea-green to ashy, yellowish or brownish;

apothecia-containing verrucae somewhat raised.. 4. I\ pushdala,

Thalhis whitish; apothecia-containing verrucas

flattish 5. P. finUL

1. Pertusaria velata (Turn.) Nyl. Not. SallRk. Faun. Flor. Fenn. 5 : 179. 18()L

Parmeliavelaia Turn. Trans. Linn. Soc. LomL 9: 14^. pi. l^.f- 1 .
1808.

Plate 34, B,

Thallus rather thin and smooth or becoming thicker and plicate-rugose, chinky or

somewhat irregularly roughened or verrucose, sea-green to milky-white, suborbi-

cular, 3.5 to 10 cm. in longest dimension, the circumference commonly liyliter-

colored and frequently zonate, the upper pseudocortox of interwoven hyphse and

becoming a structureless mass; apothccia immersed 2 or 3 in a small to almost middle-

sized verruca, this 0.4 to 1.2 mm. in diameter, depressed and disk-shaped, the disk

concave and usually lighter than the thallus, and sometimes densely white-sorediate;

hypothecium commonly pale; hymenium i)ale below and commonly brownish above;

paraphyses quite commonly branched, not often enlarged or darker toward the apex;

asci cylindrical ur cylindrico-clavate; spores oblong-ellipsoid, 150 to 250 fi long and

40 to 80 /t wide, one in each ascus, or, according to Tuckcrman, rarely two.

Found throughout the State; On trees and rarely on rocks.

Throughout eastern North America and westward to the Rocky mountains. Also

in Alaska. Known in all of the grand divisions.

Explanation of rUite 34.—Sco page 180.

2. Pertusaria multipuncta (Turn.) Nyl. Not. SiiUsk. Faun. Flor. Fenn. 5: 179. 1861.

Variolaria multipuncta Turn. Trans. Linn. Soc. Lond. 9 : 137. pL 10. f. 1, 1808.

Thallus much as in the last, but on the whole inclined to be thinner and smoother,

sea-green to pale ashy, more inclined to irregularity in form and either not lighter

and zonate toward the circumference or indistinctly so, cortex as in the last or even

less developed; apothecia-containing verruca? also much as in the last, but not so

uniformly depressed and disk-like, frequently becoming irregidar and blackened, or

passing into powdery-sorediate heaps, numbering 2 to 4 in each verruca; hypothe-

cium, hymenium, and paraphyses as in the last; asci more inclined to be clavate or

ventricose; ppores distinctly smaller, 75 to 150 ^ long and 25 to 05 ;t wide, one in each

ascus, or rarely two.

Throughout the northern portion of the State. On trees.

Distributed throughout North America. Found also in all the grand divisions

except Africa,

2a. Pertusaria multipuncta ophthalniiza Nyl. Not. Siillsk. Faun. Flor. Fenn.

5:180. 1801.
^ ^

,

Thallus thin and smooth; apothecia-bearing verruca? uniformly disk-like and black-

ening above, usually scattered and each ci>ntaining a single apothecium.

Distribution in the State as that of the species. On trees and old wood.
^

Elsewhere in North America in Newfoundland or Labrador. Known also in Europe.

Pertusaria ophihalmiza and P. viuUipuncta laevigata of the preliminary reports.

3, Pertusaria communis Lam. & DO. FL Fr. ed, 3. 2 :320. 1805.

Figure 15,

Thallus thin and smoothish or soon becoming rougher and chinky and finally

atongly rugose-verrucose and subareolate, sea-green or lighter-colored and rarely

Fomewhat zonate at the circumference, commonly irregular and often widely spread

over the substratum, the layers distinct, but the upper cortex commonly a structure-

le^a gelatinized mass; apothecia-containing verrucse 0.5 to 2 mm. in diameter, de-
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prossed-subgloboso (not diak-shaped) and variously irregular, apothecia 2 to several

in each verrucaj and the verruca? closed except at the sunken, commonly black but

usually inconspicuous pores of the apothecia; hypothecium pale; hymenhim pale

below and sometimes more or less brownish above; paraphyscs slender and usually

Y^Q, l5.—PeTtusaria communis, a, Thallus willi the apothecia-conlaining verruca? and tlic ostioles; 5, a

section of a verruca, showing two of the iiniiKTSfHl ai>othecia. a, Enlarged 3 diameters; h, :<() diameters.

From Reinke.

more or less branched; asci cylindrical or cylindrico-clavate; spores 100 to ISO yt long

and Wto 70 /c wide^ 1, 2 (or rarely 4 ?) in each ascus.

Generally distributed throughout the State. On trees and rarely on dead wood

or rocks.

Found throughout North America. Known in some form in all of the grand

divisions.

4. Pertusaria pustulata (Ach.) Nyh Act, Soc. Linn. Bord. 21: 441. 185G.

Porina pustulata Ach. Lich. Univ. 309. 1810.

Thallus thinner and smoother than that of the last, but becoming chinky or even

Bomewdiat verrucopo, sea-green varying toAvard ashy, yellowish (»r brownish, often sub-

orbicular^ 2.5 to 4 cm. across, or irregular and covering smaller areas of the substratum

than that of the last, upper cortex as in tlie last and the thallus inclined to be partly

hypophlocodal, or a]>i>arently more ^o than oiu' other species; apothecia-contaiTiing

verrucse small, 0.4 to 1 mm. in diameter, only slightly ruined; difform or becoming

irregularly-hemispherical; apothecia 1 to 4 or 5 in each Acrruca, the black pores some-

times becoming conspicuous and disk-like; hypothecium pale; hymenium pale below

and commonly brownish above; paraph yses slender and conuuonly branched, some-

what enlarged toward the apex; asci as in the last; spores oblong-ellipsoid, 50 to 135 ji

long and 25 to 56 /( wide, 2 in each ascus.

Well distributed over the State. On trees.

Generally distributed over Xorth America, but apparently not common toward the

Pacific Coast. Known in all of the grand divit^ions.

6. Pertusaria finkii Zahlbr. in Fink, :\riMn. Bot. Stud. 2: CM. 1001.

Thallus thin and smooth or becoming chinky and somewhat verrucoses whitish in

color^ commonly occurring in pmall and somewhat irregular patches, scarcely more than

L5 to 4 cm. across, without definite upper cortex; apothecia-mntaining verrucae small

to middle-sized, 0.5 to 2 mm. in diameter, flattened and rather inconspicuous; apothecia

1 to about 5 in each verruca, the pores bruwn or Idackish, or the apothecium becoming

open and disk-like and of the same culur; hypothecium pale; hymenium pale below

and brownish above; paraphyses slender and somewhat coherent, simple or branched,

rarely enlarged or darker toward the apex; asci (.lavate or cylindrico-clavate; sj)orcs

oblong-ellipsoid, sometimes constricted along the sides, 70 to 1 10 /t long, and 28 to 53 /x

wide, 2» or rarelv 1, in each ascus.
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Found in several localities in the northern portion of the State. Onhard wood trees,

especially oaks and Cottonwood, and to be looked for wherever these trees occur in

northern Minnesota. Besides the localiiies noted in the sixth i)roliminary report, the

plant was seen in 1902 at several points on the north shore of Lake Superior from Grand
Marais to Duhith.

A North American lichen not known elsewhere.

6. Pertusaiia leioplaca (Ach.) Schaer. Lich. Helv. Spic. 2: Gfi. 1823.

Porina leloplam Ach. Lich. Univ. 309. pL 7./. 2, 1810.

Thallus thin and smooth or becoming somewhat chinky and vcrrucose, sea-green to

pale yellowush, disposed upon the substiutum nmch as in the last, but the patches on

the whole smaller^ also inclined to hypophloeodal conditionsj some of ours showing a

poorly developed upper cellular cortex (ibis no doubt sometimes existing in specimens
of other species not thus credited^ the jtlants varying somewhat in this respect even
within a species); apothecia-containing verruca small to middle-sized O.G to 2 mm. in

diameter, hemispherical and somewhat irregular, scattered or crowded; apothecia one
or few^ in each verruca; the pore rarely depressed and sometimes becoming black and
conspicuous, or the whole verruca rarely becoming depressed and disk-like; hypothe-

cium pale; hymenium pale beneath aiid commonly brownish above; paraphyses com-
monly branched and rarely somewhat enlarged toward the apex; asci cylindrico-

clavate; spores oblong-ellipsoid, 4 to 8 in each ascus and varying in size according to

number, hence 40 to ISO /i long and 20 to 50 /t wide.

Not often collected, but no doubt generally distributed over tlie State. On trees.

Found throughout North America. Known in all of the grand divisions.

FAMILY PAEMELIACEAE.
This family is represented in our flora by 6 genera, of which Parmella is the largest,

havingmore than 20 forms in the State. However, the whole family with its C genera

has not as many species in our flora as the Cladoniaceae with their single genus. The
family is most closely related to the Lecanoraceae below and to tlie rhywciaceae and the

Teloschistaceae above. The relationship with the Lecanoraceae was stated in the dis-

cussion of that family. Of the two families next preceding this it is not so easy to

decide which is more closely related to it. If we consider superficial resemblance in

color and form of thallus, doubtless the genus Physcia of the Thysciaceae would stand

nearest, but the spore characters should doubtless have greater weight. As regards the

latter, the 2'Celled spores of Eamalina look somewhat toward the similar but brown
spores of Physcia, while colored spores are also found in the present family in Alectoria.

Turning to the Teloschistaceae, hoAvever, e\ery condition from the typical polar

2-celled spore to the simple spore is found iT\ both of the two genera of the family, the

nonpolar 2-celled spores being quite like those of Ramalina, and the much rarer simple
ones not very different from those of the Pannelias. Thus we may bridge over an
apparent difficulty in the polar spores, so that the Teloschistaceae appear after all closer

to the Parmcliaceae than do the Physciaceae, and no doubt the Physciaceae should
stand highest among the Discocarpineae.

The thallus is either foliose w^ith dorsi ventral symmetry or fruticose w^ith more or

less well defined radial symmetry. A cellular cortex or a pseudocortex of hypha? is

always present, the former in the foliose species and the latter usually in the mure or

less i)lainly fruticose ones. The algal symbiont is Cystococcus.

The apothecia vary in position from subpedicellato to immersed. The spores are

simple or 2-celled and almot^t always colorless, those of some AlecLorias being some-

times brownish.

PARMELIAAch. Meth. Lich. xxxin, 154. pi. 4 J- S-6. 1803.

Platp: 35.

The thallus is foliose or rarely somewhai fruticose, the former in all of ours. In some
epecies it is freely dichotomously lobed, while in others it is nearly entire, the margin
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merely being more or less indented. Soredia and isidioid growths are quite common

on the upper surface of the thallus, largely replacing apothecia as reproductive bodies.

The upper and the lower cortical layers are cellular and well developed. The algal

layer is in the usual position for dorsi ventral thalli, viz, just below the upper cortical

layer. The medullary tissue consists of the usual loosely interwoven hypha;, and in

some species the lower portion of this tissue is very loosely interwoven and contains

large air spaces. Rhizoids are usually present on the lower surface of the thallus, and

ciHa frequently occur along the margins or on the upper surface. Spermagones are

conspicuous.

The apothecia are sessile or subpedicellate on the upper surface of the thallus, the

thalloid margin is usually entire or more or less crenate, the disk is usually brown and

often deeply concave, the hypothccium is pale or slightly colored and frequently

shows two distinct layers, the hymenium is pale or yellowish or brownish tinged. The

paraphyses are usually simple and slender, and the spores are simple, hyaline, and

much alike in form and size in the different species. Apothecia are very rare in more

than half of our species.

In appearance and structure of the thallus the genus seems near to Physcia, but

when we take into consideration the spore characters, doubtless the relationship with

Cetraria is closer. The relation between the present genus and the higher simple-

ppored Lecanoras with foliose thallus is also close. Parmelia seems to stand between

Lccanora and Cetraria.

The genus is represented in Minnesota by no less than 22 forms and is the largest of

our foliose genera.

Parmelias occur on trees, old wood, rocks, and rarely on the earth or over mosses.

Type species Parmelia elacista Ach. op. cit. 159. pi 4.f. 4. But this is a Lecanora

(/>. elacista), and the generic name Parmelia would take precedence over Lecanora.

See note under Gyalecta.

EXPLANATION OF PLATE 35.^rig. 1, a, apothecia; ft, the Ihallus. Pig. 2, a section of an apot

and the thallus below; a, the hymenium; 6 and c, the hypothecium; rf, the algal layer; e, the medullary

layer- / a lower algal layer; g, the lower cortex. Fig, 3, a section of the thallus; a, the upper cortex; b,

the algal layer; c, tlie medullary layer; d, the lower cortex. Fig. 4, paraphyses and an ascus. Fig. 5, free

sirni>le spores. Fig. 6, algal cells, haustoria, and hyphjje. Fig. 1, natural size; figs. 2 and 3, enlarged 400

diameters; figs. 4, 5, and G, enlarged G50 diameters. From Schneider.

lecium

KEY TO THE SPECIES.

Thallus never sea-green.

Thallus straw-colored.

Thallus large, with short, wide lobet^; commonly on

wood - 13- ^' capcrata.

Thallus smaller, or with longer, narrower lobe^s; com-

monly on rocks,

Thallus medium-sized or larger, witli long, narrow

\q]^qq 14. r, conspcrsa,

Thallus quite small, the center often falling away. 15. P. centrifuga.

Thallus olivaceous,

Apothecia absent in ours; a larger plant than the next,

less closely adnate and isidioid or sorediate 12. P, conspurcata.

Apothecia present, at least usually.

Thallus lobes and the exciple densely covered

with minute verruca Ha. P. olivacea aspi-

dota

Thallus lobes and exciple not verruca-bearing.

Thallus lobes much crowded and imbricated;

on roc ks lib. P. olivacea pro-

I ixa .

Thallus lobes not much crowded and imbri-

cated; on wood 11' ^' olivacea.
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Thallus usually eea-green.

Thalius showing open spaces within (inflated).

Thallus punctured with ismall holes 9. />. vertusa,

Thalius not punctured with holes : g. p. physodcs
Thallus not inflated.

Thalius frequently more or less isidioid above.

Thallus densely beset above with j^ranules or isidi-

oid branchlets.

Thallus margin ciliate; dark and rhizoid-bear-

ing below

Thallus margin not ciliate; light-colored and

4. P. crinita.

rhizoid-bearing below Ga. P. horreri

m n dccla.
Inailus not densely beset above with granules or

isidioid branchlets.

ru

Thallus margin ciliate; dark and densely rhi-

zoid-bearing below la. P.perlataciliaia,
Thallus margin not ciliate.

Thallus sorcdiate above, dark and rhizoid-

bearing below 7a, P. saxatilis sul^

cata.
Thallus not sorcdiate above, dark and rhi- *

zoid-bearing below.

Thallus lobes long, not densely

crowded and imbricated 7. P. samtilis.

Thallus lobes short, densely crowded
and imbricated 7b. P. saxatilis pan-

7} ifoTTftis
Thallus without isidioid branchlets above.

Thallus rather small, scarcely surpassing 90 mm. in

diameter; below black and densely rhizoid-

b^ari^g
5. P. illiacea,

Thallus larger, often reaching 15 cm. in diameter.

Thallus marmn often ciliate.

Thallus dark beloWj where rhizoid-bear-

ing; aputhecia perforate.

Thallus quite rigid, rugose toward the

center

Thallus less often rugose, thinner

2. P. perjoraia.

margin; more often sorcdiate 3.7*. ccirata.

Thallus light-colored below; apothccia per-

forate 2a. P. perforata hy

_,, „ potropa.
Thallus margin not ciliate.

Thallus light-colored below, where rhi-

zoid^bearing . , c. P. horreri.

Thallus dark below,

Thallus sorcdiate above, rather small;

sparingly rhizoid-bearing below. ... 10. P. aleurites.

Thallus not sorediate above, except

sometimes at the margin, much
larger; strongly rhizoid - bearing

below 1. P. pcrlata.
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1. ParmeUaperlata (L.) Ach. Meth. 216, 1803. Plate 35.

Lichen perlatus L. Syst. Nat, ed. 12. 712. 17(57.

Thallus prostrate, the mai^ins usually slightly ascendant, coninionly orbicular in

outline, the somewhat imbricated lobes rather large, with rounded undulate margins,

these without cilia but frequently clothed with white soredia; pale or darker sea-

green above, below black with brown margint^ and clothed here and there with black

rhizoids; good-sized or sometimes very large, commonly 7.5 to 20 cm. in diameter, in

extreme examples reaching 45 cm.; apothecia of middle size, 4 to 8 mm. in diameter,

with chestnut diyk and entire margin; spore?^ ellipsoid, 10 to 17 /( long and G to 10 /(

wide.

Ours sterile and apothecia not seen. The above apothecial and npore characters

are taken from Nylander.

Found only in the northern portion of the State and rather infrcfiuent. On rocks

or more rarely on trees.

Distributed throughout the northern United Plates, Alaska, and British America,

especially in mountains. Known in all the grand divisions, but usTially not extend-

ing into extreme arctic regions.

la. Parmelia perlata ciliata (Lam. & DC.) Schaer. Enum. Lich. Eur. 34. 1850.

Lobaria perlata cillala Lam. & DC. Fl Fr. ed. 3. 2: 403. 1805.

Thallu.^ lobes as above or frequently more dissected, their margins and sometimes

the upper surface black-ciliate and the surface frequently, bearing soredia and isidi-

oid growths. -
.

Ours more densely rhizuid-bearnig below than the type. Sterile.

A rare plant in the State, collected on Carlton Peak and at Rainy Lake City. On

trees and mossy rocks. Also no. 362 from GunHint referred to PaDneUa crinila

belongs here.

Little is known of the plant in America, but Nylander reports it from all of the

grand divisions except Asia.

2. Parmelia perforata (Wulf.) Ach. Meth. Lich. 217. 1803.

Lkhai pcrforafusWuU. in Jacq. Coll, Bot. 1: 116. 1786.

Thallus prostrate with ascendant margins, commonly orbicular in outline, the

lobes rather large and somewhat imbricate, with rounded margins usually more or

less crenate or irregular and ciliate, the iipi)er surface sea-green or w^hitish and fre-

quently rugose toward the center, beneath black or brownish black and usually

brown toward the margin, bearing strong black rhizoids over the greater portion of the

lower surface, usually large, 7.5 to 15 cm. in diameter; apothecia rather large, 2 to

12 mm. in diameter, sul)pedicellate, with chestnut disk, this deei)ly concave or even

cyathiform, commonly perforate at the center, the margin entire or crenate; hypo-

thecium pale or slightly yellowish; hymenium colorless below and brownish just

below the cpithecium; paraphyses commonly simple and slender, the apex usually

brownish and thickened; asci clavate; spores oblong-ellipsoid, 9 to 14 ;( long and 6 to

7.5 /i wide.

Collected at Taylors Falls on rocks and at ^Mankato on trees. A rare plant in Minne-

sota, but doubtless distributed quite generally over the southern half of the State.

The doubtful plant recorded from Carlton Peak belongs to the subspecies above,

though, as Tuckerman remarks, it is ''quite as much at home in the present species.''

Widely distributed in North America and known in all the grand divisions except

Asia.

2a. Parmelia perforata hypotropa Nyl. Syn. Meth. Lich. 1:378. 1858.

Thallus rather light sea-green above an<l ])ale or slightly brownish below, where it

is clothed with white or slightly colored rhizr>ids, the upper surface and the margins

somewhat sorediate, the margins not ciliate.
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Sterile and on the whole appearing more like ParmeUa perlata except for the pale

color.

Once collected, at Grand Portage on rocks.

A strictly North American plant, rt^ported from Avidely separate areas in the

United States and Mexico.

3. Pamielia cetrata Ach. Syn. Meth. Lich. 19S. 1814,

Thallus imually large, 8.5 to 16.5 cm. in diameter, probtrate, the- lobes frequently

crowded and much more ascendant than in the latit, the inargin.s of the lobes some-

times densely sorediate and, in ours at least, sometimes quite ciliate, rather thinner

than the last and less inclined to become rugose toward the center, the upper surface

H^ht or darker sea-green, beneath black but usually brown toward the margin, clothed

with rhizoids rather smaller than those of the last.

Ours sterile —fruited specimens not seen; apothecia and spores said to bo like those

of the last, of which Nylander regarded it as a subspecies.

A rare lichen in Minnesota. Two specimens were collected on rocks at Granite

Falls. No, 513 from that place is undoubtedly this species, having the more as-

cendant, densely crowded, and strongly sorediate lobes. No, 514 is an intermediate

form, quite as near the last species above.

Tuckerman gives the species a wide North American distribution, and it seems to

be a strictly American lichen. Known in South America also.

4. ParmeLia crinita Ach. Syn. Meth. lich. 196. 1814.

Thallus usually large, 7.5 to IG cm. in diameter, prostrate with slightly ascendant

margin, densely beset with granules or isidioid branchlets, liglit or darker sea-green,

the lobes rather large, rounded and frequently imbricate, their margins rather incon-

spicuously ciliate and entire, somewhat irregular or cronate, beneath black or rarely

partly brown, usually of the latter color toward the margins, the lower surface clothed

with rhizoids like those of the last species; apothecia subpedicellate, rare, those

examined small (3 to 5 mm.), though Nylander gives 4 to 14 mm. in diameter, deeply

concave, the disk chestnut, the margin crenatc, irregular or isidioid, frequently

ciliate; hypothecium pale or yellowish; hymcnium pale below and brownish above;

paraphyses simple, slender, the tips pale or yellowish and usually thickened; asci

broadly clavate; spores simple, ellipsoid, their walls thick, 17 to 22 // long and 9 to

15 fi wide*

Generally distributed over the State, but by no means common. On trees and

rarely on rocks.

Distributed throui?hout the United States and Canada. Also known in Soulh
£3

America, Europe, and Africa.

5. Parmelia tiliacea (lloffm.) Ach. Meth. Lich. 215. 1803, Plate 3G, A.

Lichen tiliaceus Hoffm. Enum, Lich. Icon. 26. pi. 16. f, 2, 1784.

Thallus closely adnate, suborbicular in outline, rather small, 30 to 90 mm. in

diameter, sea-green, the upper surface commonly rugose, especially toward the center,

the lobes rather short and rounded, with crenate or irregularly divided margins or

rarely elongated and subdichotomously divided, beneath black and densely covered

wdth black rhizoids; apothecia sessile or subpedicellate, frequent and of medium

size, 3 to 12 mm. in diameter, deeply concave or rarely nearly flat, the disk chestnut,

the margin crenulate to crenate or rarely entire; hypothecium pale; hymenium pale

or very slightly colored; paraphyses simple or rarely branched, slender, the apex

pale or brownish and thickened; aaci clavate; spores short-ellipsoid, 5 to 11 ;i long

and 5 to 7 ^ w^ide. •

Generally distributed over the State, but rare in the northeastern portion. On
trees, old wood, and rocks.
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PaF^MELIA SAXATILIS ' L. ) ACH. AND P, PHYSODtS 'L.^ ACH.
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Commonthroughout the United States, Alaska, and British America. Distributed

in all of the grand divisions.

Explanation of Plate 36.— A, Plant of Parmelia tUiacca on a tree trunk, showing the closely attached

foliose thallus and the sessile apothecia. B, Plant of Cetrariajuniperina pinastri on birch hark, showing

thecrispe<i ascendant thallus lobes. A enlarged 1| diameters; B, IJ diameters.

6. Parmelia borreri Turn. Trans. Linn. Soc. Lend. 9: 148. pi. 13. f. 2. 1808.

Thallus rather closely adnate wilh a sometimes free and slightly raised margin,

rather large, 6 to 14.5 cm. in diameter^ the upper surface sea-green or varying toward

ashy or brownish, commonly rugose, rarely sorediate (more commonly so in European

specimens), the margins rarely white-powdery, the lobes rather wuder and shorter

than in the next and usually cut crcnate; lower surface ashy to pale brownish with

white or darkening rhizoids; apothecia middle-sized to large, 3 to 14 mm, in diameter,

loosely sessile, the disk chestnut and the margin entire, crcnulate, or irregular, usu-

ally deeply concave or the smaller ones even cyathiform; hypothecium pale or

brownish; hymenium pale or yellowish below and brownish above; paraphyses rather

indistinct, but simple and slender, with tips usually brownish and thickened; asci

clavate; spores ellipsoid, 10 to IG ji long and G to 8.5 ji wide.

Widely distributed in the State, but scarcely common. Represented in the north-

eastern portion by the subspecies below. On trees and rarely on rocks.

Seems to be widely distributed in North America, though Tuckerman thought the

first subspecies much more common and did not differentiate clearly as to distribu-

tion. Known in all the grand divisions except Australia.

6a, Parmelia borreri rudecta (Ach.) Tuck. Syn. Lich. N. E. 26. 1848.

Parmelia rudecta Ach. Syn. Meth. Lich. 197. 1814.

Thallus covered with isidioid branchlets or rarely mere granules, on the whole

rather lighter-colored than the above, rarely fruited, and when so the apothecia

small, those seen not exceeding 3 or 4 mm. in diameter.

Distributed throughout the State, but not more common than the species. On trees

and rarely on rocks; most common on cedars in swamps in the northern portion of

the State.

Distributed throughout North America and found also in Australia.

7. Parmelia saxatlHs (L.) Ach. Meth, Lich. 204. 1803. Plate 37.

Lichen saxat ills L. Sp. PI. 1142. 1753.

Thallus rather less closely adnate than the last and smooth or obscurely rugose,

becoming rimose, often bearing isidioid granules or branchlets, sea-green or ashy,

the lobes commonly long and narrow and sinuate or subdichotomously branched,

somewhat imbricate, rather smaller than the last, G to 13.5 cm. in diameter (but

reaching 17.5 cm. in rare instances), beneath black, or brownish toward the margins,

and clothed with black rhizoids; apothecia rarely present, middle-sized to large, 3

to 12 mm. in diameter, sessile or su])sessile, the disk chestnut, the margin entire,

crenulate or irregular^ concave or the smaller ones cyathiform; hypothecium and

hymenium pale or yellowish; paraphyses commonly simple and slender, the apices

usually brownish and thickened; asci clavate; spores ellipsoid, 12 to 16 p. long and

8 to 10 ^ wide.

Distributed throughout the State, but rarely fruited. On trees, old wood, and rocks.

Best developed in northern Minnesota, where the plant is oftener found fruited.

Commonin northern United States and northward, but rare southward. Known

in all of the grand divisions.

Explanation of Plate Z7.—Parmelia saxaiiliii and P. physodes taking possession of an old balsam fir.

At Grand Marais. About one-twelfth natural size.
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7a, Parmelia saxatilis sulcata (Tayl.) Nyl. Syn. Lich. 1: 389. 1858,

rarnidla sulcata T\xyL in Mack. Vl. Ilibern. 2: 145. 1856.

Thallus usually wider lobed and paler and bearing rounded, oblong, or irregular

Boredia; apothecia seen smaller and spores also rather smaller.

Widely distributed in the State, but rare. On trees and rarely on roeks.

As widely distributed as the species in North America. Also common in northern

Europe and Asia.

7b. Parmelia saxatilis panniformis (Ach.) Schaer. Lich. Ilelv. Spic. 10; 457. 1839.

rannelia otnphalodes panniformis Ach. Meth. Lich. 204. 1803.

Tuckerman says *'lobes sliort, densely crowded, and imbricated.'* Ours is small,

but the lobes are not shorter in proportion to size^ nor are they more imbricate than

ordinarily. The plant is more closely adnate than usual and well supplied with

ibidioid granules or branchlety. The few apothecia were small and unfortunately

yielded no spores.

Collected twice in southwestern Minnesota and several times along the northern

boundary. On rocks.

Elsewhere in America known in the arctic region and in the White Mountains

(New Hampshire). Also in Europe,

8. Parmelia physodes (L.) Ach. Meth. Lich. 250. 1803. Plate 37.

Lichen physodes L. Sp. PI. 1194. 1753.

Thallus of medium size^ 5.5 to 10 cm. in diameter^ rather loosely attached to the

substratum
J

showing open spaces between the lower cortex and the medullary layer

(inflated), usually quite smooth, sea-green or whitish, the lobes long, narrow,

sinuous or dichotomonsly branched, somewhat imbricate with the margins frequently

somewhat ascendant; beneath black or brownish black, brown or white-sorediate

toward the margins, rugose and without rhizoids; apothecia rather rare, middle-sized

to large, 3 to 14 mm. in diameter (or reaching IS or 20 mm. in material from Australia),

inflated-subpedicellate, the disk chestnut or lighter, the margin entire or somewhat

irregular, commonly more or less concave; hypothecium pale or brownish; hymenium

pale or brownish; paraphyses plainly jointed, simple or rarely branched toward the

sometimes thickened and colored apex; asci broadly-clavate; spores subspherical or

short-ellipsoid, 4 to 8 /i long and 4 to C ;^ wide.

Commonon trees in the northern portion of the State. Rarely on rocks also. Ours

sterile and the microscopic characters taken from other material.

Widely distributed in North America and common to all of the grand divisions.

Explanation of Plate 37. —Suepage 105.

9. Parmelia pertusa (Schrank.) Schaer. Lich, llolv. Spic. 10: 457. 1839.

Plate 38.

Lichen pertusus Schrank, Baier. FL 2: 519. 1789.

Thallus closely adnate, medium sized or larger, G to 15 cm. in diameter, trhowing

open spaces between the lower cortex and the medullary layer (inflated), the surface

shining and sea green or whitish, bearing scattered round white soredia and perforated

sparingly by round or oblong h(4es (pertuse), the lobes crowded, imbricate, and freely

branching, their margins scarcely ever ascendant; beneath black or brownish toward

the margins, rugose and without rhizoids; apothecia very rare, small, the disk chestnut,

the margin entire; spores 2 or 4 in each ascus, ellipsoid, 45 to CO /t long and 22 to 28 /^

wide.

Ours sterile and the apothecial and s])ore characters taken from Tuckerman.

Collected at Grand Marais (Ilibbard photograph no. 5240). On cedars. Not known

elsewhere in the State, and not previously reported.
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According to Tuckcrman confined for the most part to uiouiitains and only reported

by him in the mountains of NewEngland. Has been reported from Ohio more recently

and also from Alaska. KnoiSTi in all of the

Explanation of Plate 38.-Plant on a tree trank, showing the pertuse foliosc thallus. Natural siza.

10. Parmelia aleurites Ach. Meth. Lich. 208. 1803.

Lichen aleurites Ach. Lich. Siiec. 117. 1798.

Thallus rather small, 35 to 85 mm. in diameter or variously broken and spread over

larger areas of the substratum, whitish or light sea-green, closely adnate, rugose and

more or less sorediate, dark-colored and sparingly fibrillose below, the margin some-

times raised or ascending; apothecia chestnut-brown or chestnut-reddish, 1 to 3 mm.

in diameter; spores oblong or oblong-fusiform, often curved, 11 to 12 ^t long and 3 to

4/t wide.

Ours sterile, the spore and apothecial characters taken from Nylander.

This is evidently the plant which Tuckerman did not distinguish from Farmclia

ambigua albescens Wahl., but which Nylander recognized.^ Strangely enough

Cetraria aleurites (Ach.) Th. Fr.h can also be traced back to Lichen aleurites Ach.

That two distinct plants are based on this plant of Acharius may be seen plainly by

comparing Cetraria aleurites of Tuck, c ^vith Parmelia aleurites of Nylandcr's work cited

above.

On trees at Minneapolis and on rocks at New Ulm.

Elsewhere in North America from Greenland. Known also in Europe.

11. Parmelia olivacea (L.) Ach. Moth. Lich. 213. 1803.

Lichen olimceus L. Sp. PI. 1143. 1753.

Thallus small or medium-sized, 20 to 80 mm. in diameter, closely adnate, the upper

surface usually somewhat rugose and frequently bearing isidioid growths, pale or

darker olivaceous, the lobes more or less radiate, frequently somewhat imbricate,

more or less branched, their margins sinuate or obscurely crenate; beneath of the same

color or more commonly black, bearing scattered brown or black rhizoids; apothecia

small or middle-siz^ed, 2 to 6 mm. in diameter, sessile or rarely subpedicellate, the

disk chestnut or darker, the margin entire or crenulato, concave or rarely plane;

hypothecium pale; hymenium pale or brownish, especially above; paraphysea simple

and slender, the apex usually brownish and somewhat thickened; asci clavate;

spores ellipsoid, li to Ki /i long and 7 to U /t wide.

Distributed throughout the State and common in the northern portion. On trees

and old wood.

Commonin the Northern States and northward; occurring farther south, but there

confined mostly to mountains. Commonin northern Europe and Asia and also found

in northern Africa.

11a. Parmelia olivacea aspidota Ach. Meth. Lich. 214. 1803.

Thallus, and apothecia externally, thickly covered with minute verruca- of the

same color; spores smaller, 7 to 9 /t long and 5 to G /i wide; paraphyses more distinct

in the material examined. Otherwise the same microscopically.

Collected in the Leaf Hills near Vining. On trees. Doubtless occurs in other parts

of the State.

North American distribution about the same as that of the species. Also occurs

with the species in Europe,

«Cf. Nyl. Not. Siillsk. Faun. Flor. Fenu. 5:105. ISGl.

bLich. Scand. 1: 109. 1871.

cSyn. N. A. Lich. 1:32. 1882.
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lib. Parmelia olivacea prolixa Ach. Meth. Lich. 211. 1803,

Thallus a dark olivaceous brown, on the whole rather better developed than that
of the species, the lobes perhaps narrower, closely crowded and much inibrirvated,

givinp: a rough surface above; spores smaller, 8 to 11 ;( long and 5 to C /t wide. Ours
scarcely shows as narrow lobos as we should expect from Tuckerman's brief statement,
but agrees well with herbarium specimens from Europe.

Confined for the most part to the northern part of the State, though the plants from

rather to belong here. On rocks.

iformis

Occurs in the mountains, both eastern and western, and descends to the north.
Also found in northern Europe and Asia.

12. Parmelia conspurcata (Schaer.) Wainio, Medd. Soc, Faun. Flor. Fenn. 14: 22.

1888.

rarmelia olivacea corticola conspurcata Schaer. Lich. Helv. Spic. 10: 4CC. 1840.

Thalluri larger than in the last species (3 to 10 cm. in diameter), less closely
adnate, the upper surface olivaceous, more or less rugose, usually somewhat covered
with commonly whitening isidioid growths or with soredia of the same color, the
lobes wider and less elongated, with sinuous or crenate somewhat ascendant, rarely
white-powdery margins, beneath black or brownish black, brown toward the margin,
and bearing rhizoids of the same colors; apothecia not seen.

Frequent in the northern portion of the State. On trees and rarely on rocks.
Number 131 from Minneapolis and number GO from Taylors Falls, both referred to

rarmelia olivacea, also belong here. The writer has collected the same at Concord,
Massachusetts, and has a specimen from Fayette, Iowa, which seems to be the same.
Nothing further is known of its North American distribution. Evidently not the
same as Parmelia olivacea sorediata (Ach.) Nyl.,^ which is recorded in Tuckerman'g
Synopsis. The species is well known in Europe.

13. Parmelia caperata (L.) Ach. Meth. Lich. 21G. 1803.

Lichen caperatus L. Sp. PL 1147. 1753.

Thallus medium-sized or large, 5 to 22.5 cm. in diameter, prostrate with margins
frequently somewhat ascendant, the central portions most frequently quite entire
and the marginal portions only shortly lobed, or the central portions as well composed
of somewhat imbricated lobes, the upper surfac.-e undulate, commonly somewhat
rugose, and usually isidioid or sorediate, the margins of the lobes incised, crenate, or
Bubentire; straw-colored varying to yellowish or whitish, beneath black with rather
scattered rhizoids of the same color, the margins, however, brown and the rhizoids
there frequently light-colored; apothecia rare, sessile, middle-sized, 3 to 12 mm. in
diameter, the di^k chestnut, concave, the margin crcnulale or subentire and fre-

quently sorediate or isidioid; hypothecium pale or yellowish; hymenium pale or
yellowiph below^ and usually brownish above; paraphyses commonly simj)lc, distinct,

the tips slightly enlarged and sometimes brownish; asci clavate; spores^ ellipsoid, 15
to 20 fi long and 7 to 10 /i wide.

Occurs in all parts of the State, sterile except in the northern portion, where the
plant is occasionally fruited. On trees, old wood, and stones.

Distributed throughout North America. Commonto all of the grand divisions.

14. Parmelia conspersa (Fhrh.) Ach. Meth. Lich. 205, 1803.

Lichen conspersus Ehrh.; Ach. Lich. Suec. 118. 1798.

Thallus prostrate, medium-sized or larger, 5 to 15 cm. in diameter, the upper
surface smooth or subrugose, the lobes long and rather narrow, crowded and imbri-
cate, with sinuate or crenate margins, the upper surfac^e often sorediate or isidioid

toward the center, straw-colored, usually varying tow^ard greenish or yellowiyh, the

^Lich. Scand. 102. 1861. & Not, SiiUsk. Faun. Flor. Fenn, 5: 102, 1861.
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lobes frequently closely imbricated toward the center and forming a continuous crust;

beneath varying from pale bro-\\'nish to black and when black having brown

margins; rhizoids usually present and of the same color as the lower surface; apo-

thecia commoUj ^bsessilo, middle-sized, 3 to 11 mm, in diameterj the disk chestnut,

concave, the margin crenulate or subentire; hypothecium pale or slightly colored;

hymenium pale below and pale or brownish above; paraphysea commonly simple,

somewhat thickened, and frequently bro\vnish toward the apex; asci clavate; spores

ellipsoid, 8 to 11 /x long and 4.5 to 7 /i wide.

Occurs in all portions of the State. On igneous or metamorphic rocks^ and rarely

on wood.

Commonthroughout the northern States, Alaeka, and IJritinh America and farther

Bouth in mountains. Distributed in all of the grand divisions.

15. ParmeHa centrifuga (L.) Ach. Melh. bich. 20r>. 1808.

Lichen centrifugus L. Sp. VI, 1142. 1753.

Thallus in ours rather small, 3 to 6.5 cm. in diameter^ but in European specimens

reaching 10 cm., prostrate, composed of narrow, elongated, convex, crowded, and

imbricated, centrally more or less rugose-plicate lobes, the central crust thus formed

frequently falling away and leaving only the concentrically arranged periphery,

straw-colored varying from greenish to yellowish; margins of the lobes sinuous,

crenate, or incised; under surface whitish with darker rhizoids; apothecia small, in

American and European specimens seen 2 to 3 mm. in diameter, said, however, to

be middle-sized, sessile, the disk chestnut, concave, the margin subcrcnulate; hypo-

thecium pale or yellowish; hymenium pale below and pale or brownish above; pam-

physes quite distinct, plainly jointedj commonly simple, somewhat thickened at the

brownish apex; asci clavate; spores eIlip==oid, 7 to 10 /t long and 4.5 to 5.5 /i wide.

Ours sterile and the apothecial and spore characters taken from other material.

Once collected on rocks in the Misquah ITills.

Commonly confined to arctic or subarctic regions or to mountains, but found by

Agassr^iz on the north shore of Lake Superior. In northern Europe and Asia as well

as in North America,

CETRARIAAch. Meth. Lich. 292. pL 5./. 3, 1803.

The thallus is usually more or less ascendant. It may be either fruticope or foHose,

and when the former it may be cylindrico-compressed or more or less channeled.

The strictly fruticose forms are usually alpine, and our Minnesota species, except

Cetrana islandka, are foliose, and closely adnate or more or less ascendant. In

Cetraria islandica there is, as in the more foliose and prostrate forms, a well-developed

cellular cortex on all sides; but in this species the algal layer is more scattered than

usual in ours, being diffused throughout the medullary tissue or forming interrupted

layers beneath the cortex on both sides of the thallus, while in our other species the

algal cells arc to be found in a definite layer just below the upper cortex. The thallus

varies greatly in color.

The apothecia are disk-shaped or somewhat irregular in form, sessile and sub-

pedicellate, terminal or marginal on the thallus, the disk differing from the thallus in

color. The paraphyses and asci are rather short, composing a rather thin hymenium.

The spores are hyaline^ simple, rather small, subellipsoid to eubspherical in form.

Through the more erect forms the genus shows a close relationship to Evernia and

indirectly with Usnea, while through the more foliosCj less ascendant species the rela-

tionship with Parmelia is close,

Cetraria is represented in Minnesota by six species, of which Cetraria dliaris is the

only one generally distributed over the State.

The plants occur on trees, old wood, rocks, and earth.

Type species Cetraria lacunosa Ach. loc. cit.
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KEY TO THE SPECIES.

Thallus becoming fruticose 1. c. islandlca.

Thallus foliosc.

Thallus usually straw-colored or green ish.

Tliallus straw-colored, varying toward sea-green; whit-

iish below 5. c.

Thallus scarcely varying from straw-colored above;
ycHowish below G, C. mniveri

aurcsccns.

jumpenna j/i-

nasiri.

Thallus neither straw-colored nor greenish,

Thallua large, reaching 90 mm. in diameter.

Thallus becoming brownish, inconspicuously lacu-

nose; margins ciliate 2. C. ciUarls.

Thallus sea-green, conspicuously lacuno.^e; mar-
gins nut ciliate 4. C. lactin osa.

Thallus small, not 8uri)assing 15 mm. in diameter 3. C. sacpincola,

1. Cetraria islandica (L.) Ach. Meth. Lieh. 293. ISOli.

Lichen islandlcus L. Sp. PI. 1145. 1753.

ThaUus tufted, fnitieose and sul)foliose, rigid, variously laciniate, longitudinally
grooved (canaliculate) or the margins here and there counivent or even uniting,

bearing cilia or spinules at the margins, and more or less covered with impressed m liite

soredia on the outer side of the longitudinal furrows, shining, pale chestnut to oliva-

ceous or brown toward the top and frequently paler or sanguineous toAvard the base,

3 to 8 cm, in length in ours (foreign specimens in the WTiter's herbarium reaching
12 cm.); apothecia reaching 1.5 to 14 mm., sessile at the tips of the lobes, the thalloid

margin entire or crenulate, thin or disappearing, the disk brown or chestnut, concave,
flat, convex or irregular; hypothecium pale or pale brownish; hymenium brownish
above and pale or brownish within; paraphyses usually simple, brow^nish and some-
what thickened toward the apex; asci cylindrical to cylindrico-clavate; spores oblong-
ellipsoid, G to 10 /£ long, 3.5 to 5 /t wide.

Once recorded fur the State from the i)alisade8 on the north shore of Lake Superior,
where it occurs on humus over rocks. Noted in a depauperate condition on old wood
at Grand Portage in 1902, Commonon Isle Royale. The soredia are absent in the
specimen in the writer's herbarium from Minnesota, but are present in nmch of the
material from Isle Royale. Agast^iz and Macoun have both found the subspecies
Cetraria islandica deb'sei Schaer.*^ along the north shore of Lake Superior, and it may
well be looked for in Minnesota. The \\ riter lias also a specimen of the species col-

lected by Parry in Minnesota or Wisconshi in 1S4S,

Distributed throughout all the grand divisions except possil)ly Africa. Common
in frigid regions and reaching warmer territory in mountains or along cold coasts.

More or less common in such regions in North America.

&

2. Cetraria ciHaris Ach, Lich. Univ. 508. 18J0.

Thallus foliose, 25 to 90 mm. in diameter, sinuously or lacuiiately lobed, the lobes
crowded and ascendant, often narrow and many-cleft, more or less lacunose, their mar-
gin crenate and bearing scattered cilia or fibrils; sea-green to brownish above, more
or less fibrillose and of the same color or lighter beneath; apothecia reaching good
size, 1.5 to 12 mm. or more in diameter, sessile on the margins of the lobes, commnidy
more or less concave, the disk chestnut-brown or paler, the margin crenulate; hypo^
thecium pale; hymenium brownish above and pale or brownish below; paraphyses
simple or branched, somewhat thickened and frequently brownish toward the apex;
asci cylindrico-clavatc; spores subspherical, 5 io 7 jx long and 4 to 5 /t wide.

aEnum, Lich. Eur. 15. 1850, i»Tlie "Iceland moss.'' See p. 35.
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Occurs in all parts of the State; common in the northern part but rare southward.

On trees, occasionally on old wood, and once on sandstone.

The plant occurs throughout the United States, and also northward, but usually in

a dwarfed condition tending toward the next species. The species is strictly Ameri-

can, having been sent to Acharius by Muhlenberg. Ny lander records it from Peru;

otherwise only known in North America.

3. Cetraria saepincola (Ehrh.) Ach. Meth. Lich. 297, 1803.

Lichen saepincola Ehrh. Hannover. Mag. 206. 1787.

Thallus foliose, small, scarcely exceeding 5 to 15 mm, in diameter (the plants

usually densely clustered along «mall twigs, the limits of individual plants thus

difficult to determine), the lobes few and short, prostrate or somewhat ascending,

smooth or more or less rugose, their margins undulate, crenate, or incised; olivaceous

or brown above and paler beneath, without fibrils; apothecia rather small, 0.7 to 4

or possibly 5 nun. in diameter, sessile on the margins of the lobes, frequently numerous

and almost completely obscuring the small lobes, the disk of the same color as the

thallus or darker brown, usually concave, the thalloid margin entire or crenulate

and usually disappearing; hypothecium pale; hymenium brownish above and

gradually becoming pale or paler brownish beneath; paraphyses conspicuously jointed,

simple or branched, pale or brownishj and usually thickened toward the apex; asci

cylindrico-cluvate; spores short-ellipsoid, 7 to 9.5 /i long and 4. to G ft wide.

Once collected in the State, along the shore of South Fowl Lake, on the northern

boundary. Also found on Isle Royale in 1902. On small twigs.

Essentially an arctic plant, occuring in the northern portions of North America,

and farther south in mountains and along cold shores. Also reported from the

extreme southern portion of South America and in northern Europe and Asia.

4. Cetraria lacunosa Ach. Meth. T.ich. 295. pL 5./. 3. 1803.

Thallus foliose, middle-sized or large, 5 to 14 cm. in diameter, the lobes crowded,

quite wide and rounded, ascending, with crenate or lacerate margins, sea-green and

reticulate-lacunuse above, lighter-colored or sometimes blackening beneath, without

marginal cilia; apothecia often qidte numerous, reaching good size, 1 to 10 mm. in

diameter, sessile or subpedicellate on the margins of the lobes, frequently perforate

at the center, the j>er[oration extending through the thallus lobe also, the disk chestnut-

brown, concave, with a thin entire thalloid margin which sometimes finally disappears;

hypothecium pale; hymenium brownish above and gradually becoming paler within;

paraphyses simple or branched, pale or brownish, frequently somewhat thickened

toward the apex; asci clavate or cylindrico-clavate; ppores short, oblong-ellippoid,

5 to 8 /( long and 4 to 5 ^ wide.

Commonin the northern part of the State, but not known to exist in the southern

half or two-thirds. On trees.

The plant is strictly North American and is common on trees and rails in the north-

ern half of the United States, and found also in British America, Alaska, and farther

south in the mountains. Not known to be confined to especially cold regions, though

its distribution in Minnesota would seem to indicate this, it being especially common
in the northeastern portion of the State. This distribution would seem to indicate

that our plant might be the closely related Cetraria glauca (L.) Ach,, though its

characters arc plainly those of the present species.

5. Cetraria aurescens Tuck. Syn. Lich. N. E. 16. 1848.

Thallus foliose, middle-sized or smaller, 15 to 60 mm. in diameter, the surface quite

smooth, sinuously or laciniately lobed, the lubes many-cleft, the ascendant margins

Clipped; straw-colored varying toward sea-green above, beneath whitish and clothed

more or less with whitish or pale brownish fibrils; apothecia of good size, 1 to 7 mm. in

7920—10 14
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diameter, subpedicellate on the margins of the lobes, the di^^k brown, concavej the

thalloid margin crenulate, rarely disappearing; hypothecium pale; hymenium pale or

brownish above and pale below; paraphyses simple or rarely branched, with con-

epicuous joints, the apex brownish and somewhat thickened; asci clavate; spores

ehort-oblong or subspherical, 4 to 5.5 /i long and 3 to 4 }x wide.

Widely distributed in northern Minnesota, though rather rare. Along the shore of

Lake Superior, extending as far south as Duluth, where it was collected by Anna M.

Kimball. On conifers, especially cedars,

A North American plant and, outside of Minnesota, only know^n in the eastern

United States.

6. Cetraria juniperina pinastri (Scop.) Ach. Meth. Lich. 298. 1803. Plate 36, B.

Lichen pinastri Scop. Fl. Carn. ed. 2. ,2: 382. 1772.

Thallus foliose, small or middle-sized, ]5 to 80 mm. in diameter, with crowded

j

more or less lacunose, crisped, erose-crenate, ascendant lobes; greenish to straw-

colored above and pale yellow below, fomotimes bright yellow toward the margins

of the lobes, these clothed more or less with bright yellow soredia; apolhecia middle-

sized, 2 to 6.5 mm, in diameter; hypothecium pale; hymenium pale or brownish

above and pale beneath; paraphyses commonly simple, the apex pale or brownish, and

usually thickened; asci clavate; spores short-ellipsoid or subspherical, 5 to 7.5 by 4 to

5.5 /t.

In the fruited specimen of the species from which the above macroscopic char-

acters were taken, the apothecia are submarginal and subpedicellate, the disk chest-

nut-brown, and the thalloid margin crenulate. The plant examined microscopically

was from Natick, Massachusetts, collected by Clara E. Cummings.

Quite common in the northern part of the State. On trees, old wood, and rarely

on rocks.

The species is common in the eastern United States and occurs along the w^est coast.

Also found in British America and Alaska. The subspecies is alpiiie and descending.

Occurs most commonly in our mountainous regions, both eastern and western. Also

occurs in northern Europe and Asia and farther south in mountains.

Explanation of Plate 36.— See page 195.

EVERNIA Ach. Lich. Univ. 84, 441. pL 10. f. 1-S. 1810.

The thallus is more strictly fruticosc than that of the more foliose Cetrarias, with

which the genus is more or less closely related. Some of the species show a tendency

toward a cylindrical form of thallus with radial arrangement of tissue layers. Branch-

ing is often dichotomous, and the thallus does not show the shining surface so charac-

teristic of Cetrarias. The outer pseudocortex consists of an irregular network of hypha^,

which commonly extends vertical to the surface. Inside of this layer is the algal layer,

consisting of rather large cells. Next wiLliin (he algal layer lies the medullary layer,

composed of loosely interwoven hyphge and frequently hollow toward the center of the

thallus. Within the medullary tissue lie closely packed longitudinal hypha? in the

form of a more or less c^anplete hollow cylinder or forming a number of bundles. This

cylinder of longitudinal hypha^^ or the bundles which replace it in some si)ecies, may
be entirely wanting. The color is sea-green or yellow.

The apothecia are orbicular, large, and commonly terminal or subterminal with

thalUjid margin, the disk concave and of a color differing from that of the thallus. The
hypothecium is pale and consists of two layers. The hymenium, in ours at least, is

brownish above and pale or pale brownish below. The spores are hyaline, simple,

more or less ellipsoid

.

Only two species are certaiidy known in the State, though a third, Everma vulpina

(Ij.) A<li.,« wos collected in Minnesota or Wisconsin in 18 1<S by C. (\ Piirry.

a Lich. Univ. 443. iSlO.



Contr. Ndi. Herb., Vol. 14. Plate 39.

EVERNiA PRUNA3TRI (L. ' ACH.



FINK—THE LICHENS OF MINNESOTA. 203

The plant3 occur on IrccH, old wood, and rarely on rocks.

Type species Evernia prunastri (L.) Acli. loc. cit.

KEY TO THE SrBCIES.

Thallus commonly eorediate and frequently isidioid, pale Lelow. . 2. E, prunaslri.

Thallus not sorediatej but usually softish isidioid (furfuraceous),

for the most part black or black-spotted below 1 . E. furfuracea.

1, Evernia furfuracea (L,) Mann, Lir^li. iSoliem, 105. 182G.

Lichen furfuraceus L. Sp. PL 1146. 1753.

Thallus fruticosc or subfoIiosCj IStofiOnun. long in our Minnesota speciniciiK, though

the species is frequently much longer, ascendingj prostrate or pendulous, compressed,

dichotomouply and subpinnately lobed, the lobes tufted and frequently long, usually

covered more or less with soft isidioid l)ranchlets or tubercles above (furfuraceous),

commonly channeled and lacunose below; sea-green to grayish above, beneath whit-

ish, black-spotted or for most part black; apothecia rather large, 2 to 12 mm. in diam-

eter, frequently short-pedicellate, terminal ur lateral, disk deeply concave and brown,

the margin usually entire but somewhat irregular; hypotliecium pale; hymenium
brownish above, pale brownisJi or pale below; paraphysea simple or rarely branched,

with apex pale and scarcely thickened; asci clavate; spores 6,5 to 7.5 //long and 4 to5/i

wide, oblong-ellipsoid.

Occurring rarely in the northeastern portion of the State. On cedars. Ours sterile.

The species occurs in the northern United States and Canada and southward in the

mountains. Also reported from Florida by Calkins. Known in cold portions of all the

grand divisions except Australia.

2. Evernia prunastri (L.) Ach. Lich. Univ, 442. pi. 10. f, 1. 1810. Plate 39.

Lichen pnuiastri L. Sp." PI. 1147. 1753.

Thallus fruticose, tufted, ascending, prostrate, or long and pendent, rounded, some-

what angular or flattened, sometimes channeled below, much branched dichotu-

mously and divaricately, the branches sometimes becoming long, lacunose, commonly

more or less sored iate and frequently bearing isidioid branchlets, straw-colored to jiale

sea-green ur paler below^, 15 to 85 mm. long; apothecia of medium size in the two

fruited specimens from the State, 4 to 8 mm. in diameter, sessile or su]>p(^dicellate on

the margins of the branches, concave, the disk brown and the thalloid margin entire;

hypothecium pale; hymenium brownish above and pale brownish below; paraphysea

simple or possibly rarely branched, apex pale and scarcely thickened; asci clavate;

spores ellipsoid, 5.5 to 7 /( long and 3 to 4 /( wide.

Generally distributed over the State, but hardly common. On trees, old wood, and

rarely on rocks. Found fruited but twice.

Occurs throughout the nurthern United Slates and Drilish America. The plant is

known in all the grand divisions except, possil^ly, Australia.

Explanation of Plate 39.— Plant on theliinl) i»fiL tree showing the fiuticose thallus and the very rare

apotliecia. Natural size.

RAMALINAAch. Lieh. T'niv. V22, 598. pi. hi.f, o-ll. 1810.

Platk 40.

The thallus is fruticose and flattened. The pseudooortox consists of closely packed

hy])hB?, extending wholly or fur the most i)art in the directlun of the long axis of tbe

thallus. The medullary ]>ortion consists of loosely interwoven hypha) which, in some

npecies, run mostly in the direction of the long axis uf tlie thallus and art seldom

united with the cortical hypha', whih^ in other species (all uf ours) they run in various

directions and are commonly united with the cortical hypha?. The algal layer extends

around wholly within the cortex in the form of a hollow flattened cylinder.

The apothecia are upon one side of the lluillus (upjier when the branches are not

erect), along the margin or terminal or subterminul, subpedicellate, with entire
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thalloid exclplcj the disk pale, the hypolhcclum pale, the hymenium of the eame

color or tinged with brown. The hypothecium consists of two layers. The spores are

hyaline, oblong to ellipsoidj and 2-celled,

The phyletic relations of the genus are by no means known. In superficial appear-

ance the plants are perhaps most like those of the genus Roccclla, but the two genera

are not closely related anatomically. Morphologically Ramalina is much more closely

related to XJsnea and Evernia.

The genus is represented in Minnesota by seven quite distinct forms. Ramalina

calicaris, in some of its forms, is the most common species in the State, through

Ramalina pusilla is commonenough in the northern portion.

Ramalinas may be looked for on treee, old wood, and rocks.

Type species Ramalina Jiomalca Ach. loc. cit.

Explanation of Tlate 40.—Fig. 1, the plant, showing the lobed thallus and the apolhecia. Fig. 2,

a portion of the thallu8 and three apothecia. Fig. 3, a section through an apothecium and the thallua

below; a, the hymenium; b and c, the hypothecium; d, the algal layer; €, the medullary layer;/, the

algal layer; g, the pseudocortox of entangled hyphjr. Fig. 4, a longitudinal section of the thallus; a

and/jLhepseudocortex; 6 and r, the algal layer; cand d, the medullary layer. Fig. 5,paraphyses and an

aacus. Fig. 0, two-celled spores. Fig, 7, algal cells. Fig. 1, natural size; fig. 2, enlarged about 10 diame-

ters; figs. 3, 4, enlarged 400 diameters; figs. ^7, enlarged 6.50 diameters. From Schneider,

KEY TO THE SPECIES,

Thallus neither sorediate nor hollow within (inflated),

ThalluFi much branched, the lobes narrow.

ThalluH lobes conspicuously canaliculate lb. 7?. callcaris can

aliculata,

Thallus lobes not canaliculate 1. R. calicaris.

Thallus less branched, the lobes wider 1^. H. calicaris

fraxinca.

Thallus lobes either sorediato or inflated.

Thallus lobes sorediate.

Thallus lobes sorediate throughout Ic. R. calicaris fari

nacen.

Thallus lobes sorediate especially toward the tips 2. R. poJymorpha,

Thallus lobes inflated.

Tips of the lobes deflexed 3 a./?. pusilla gaiic-

ulala.

Tips of the lobes not deflexed ^. R. pusilla.

1. Bamalina calicaris (L.) Fr. Lich. Eur. 30. 1831. Plate 41, A,

Lichen calicaris L. Sp. PI. 1146. 1753.

Thallus 5 to GO mm. long, somewhat rigid, composed of tufted lobes, compressed,

usually more or less lacunose, the lobes numerous and crowded, narrow and dichoto-

mously branched above, gray to sea-green; apothecia 1 to 6 mm. in diameter, de-

pressed-flattish, subpedicellate, lateral, terminal or lateral near the ai^ex, eea-green

to flesh-colored; ])araphyse8 more or less branched^ pale and slightly thi(^kened at

the a])ex; asci clavate; spores oblong to elHpsoidj straight or slightly curved, 9 to 18

pt h>ng and 4 to 7 /t wide.

Frequent throughout the State. On trees, old wood, and rarely on rocks.

Ramalina calicaris fasti grata of the preliminary reports.

Explanation of Plate 41. —A, Plants of Hamnliria calkaris on the linil^ of a tree showing the foliose

thalhis and the apothecia. B, Plant of R. pusilla, rapidly nsplating Lecanora.s and BiLdonis oj^ tlie limb

of a balsam fir, A natural size; B enlarged 2 diameters,

la, Ramalina calicaris fraxinea (L,) Fr. Lich. Eur, 30. 1831.

Lichen frax hie us L. Pp. Pi. ll^G. 1753.
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Ramalina calicaris (L.) Fr.
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Con^r, Nat. H-rb., Vnl. 14. Plate 41.

A. Ramalina calicaris ' L. I Fr.

B, Ramalina pusilla Prev.
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Lobes few and wide, subnimple and frequently quite long; apothccia in the more

distinct wide-lobed forms laterally placed on one side of the thallus and frequently

larger than in other subspecies, eometimes surpaa^ing the measurements given above.

Extreme forms quite distinct, but passing into the next subspecies.

Occurs in all parts of the State except the northeastern portion, but is rare except

in the southeastern part. On trees and old wood.

Widely distributed in North America. Also common in all the grand divisions

except Australia. Foreign specimens sometimes twice as long as our Minnesota plants.

lb. Ramalina calicaris canaliculata Fr. Lich. Eur. 30. 1831.

The lobes much as in the last as to number, ]>ranching, and length, but even nar-

rower and with a conspicuous longitudinal groove on one side (canaliculate); apothecia

of the same size as in the last above, but attached just below the usually long and

geniculate tips.

A single locality in the State, Snowbank Lake, in the extreme northern part. On
trees.

American and foreign distribution about the same as that of the last, but the plant

is more rare in most localities.

Ic. Ramalina calicaris farinacea (L.) Nyl. Act. Soc. Linn. Bord. 21: 293. 185G.

Lichen farinaceus L. Sp. PI. 1140. 1753.

Thallus lobes fre(piently narrower than in the last, usually smoother, frequently

becoming quite long and slender, covered more or less with usually conspicuous white

sored ia; apothecia lateral or terminal, rare.

Occurs in all parts of the State, but is rarely seen in fruit. On rocks and raruly on

trees.

Commonto all the grand divisions, both in frigid and warmer regions. The i>lant

frequently reaches 12 to 14 cm. in length in Europe.

2. Ramalina polyniorpha Ach. Lich. Univ. 600. 1810.

Lichen pohjmorphiis Ach. Vet. Akad. Ilandl. 18: 270. pL 11. f. 3. 1797.

Thallus 10 to 40 mm. long, somewhat rigid, smooth or longitudinally rugose, com-

posed of tufted lobes, compressed ; lobes few or many, narrow (in ours scarcely more

than 2 to 4 mm. wide) and sprinkled more or lose, especially toward the apices, with

conspicuous soredia; apothecia 2 to 5 mm. in diameter, slightly concave, pale yel-

lowish or more or less white-pruinose, subpedicellate and subterminal; paraphyses

somewhat branched or simple, the apex slightly thickened but scarcely colored; asci

cylindrico-clavate; spores oblong, straight, 11 to 15 p, long and 4 to 5 /i wide.

The above microscopic characters were taken from European plants and from num-
ber 703 collected in 1897 at the Palisades, north shore of Lake Superior.

The plant from the Palisades is the only undoubted specimen of the species col-

lected thus far in Minnesota. Others from Granite Falls and Rainy Lake City seem

nearer the last above. On rocks.

Little is known of the plant in North America. More or less common in Europe,

Africa, and Australia.

3. Ramalina pusilla Prev. in Fr, Lich. Eur. 29. 1831. Plate 41, B.

Thallus small, about 7 to 13 mm, long, somewhat rigidj smooth or more or less

reticulated^ composed of tufted lobes, theeje rounded or compressed, hollow-

inflated, only 1 to 2 mm. wide; apothecia small, 0.5 to 2 mm. in diameter, plane or

somewhat concave, pale yellowish or whitish, sessile or subpedicellate, commonly
subterminal; parpahyses more or less branched, pale and slightly thickened toward

the apex; asci short-clavate; spores oblong to ellipsoidj straight or slightly curved,

11 to 16 li long and 5 to 7 /i wide.
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Found in the northern portion of the State and almost wholly confined to balsams.

ownIn North America confined for most part to arctic and t^ubarctic regions. Kn
also in South America, Europe, Africa, and Australia. Some of Arnold's European
plants are much larger than ours.

Explanation of Tlate II.— See page 204.

Bamalina
18S2.

1: 26.

EamaUnageniculata Tayl. & Hook. Lond. Journ. Bot. 3: G55. 1S14,
Thallus more commonly compressed, smootli, subdichotomously and frequently

much branched, sometimes bearing soredia, the tips of the b.bes deflexed.
Occurring with the last, but less common.
North and South American distribution about the same as that of the species.

Also known in Europe and Australia.

ALECTORIAAch. Lich. Univ. 120, 592. j>l. 13. f. 1~4. 1810.

The thallus is strictly fruticose and cylindrical or comi^ressed-cylindrical, more
commonly the latter at the points of branching, and may be erect, spreading, or pend-
ent. Branching is frequent and usually dichotomous or subdichotomous. The pscu-
docortex consists of a thick layer of stout hypha?, running for most part parallel in
a longitudinal direction, and forming a hollow cylinder, which in some forms is quite
rigid, the liyphic composing a tissue which functions as stereome. The outer hyphic
of the cylinder are usually colored and stronger, the whole structure, however, as is

commonamong lichens, becoming flexible when wet. Within the cortex is the algal
layer, consisting of rather scattered clusters of algae, which form an incomplete hollow
cylinder within the cortex. The medullary tissue consists of loosely interwoven
hyphtE, traversing the space within the cortex and united here and there with its
inner hyphsc. In some species the corti<'al layer is thinner and the medullary layer
traversed by a number of small bundles of longitudinal hyphse. The color is brown,
blackish brown, straw-colored, or sea-green, a given species differing greatly in color
and even a given plant at different ages.

The apothecia are rather rare in most of the species, lateral and sessile or immersed,
the disk of different color from that of the thallus, the margin usually entire. The
hypothecium is pale and consists of two di.stinct layers. The hymenium is usually
pale or slightly colored below and darker above. The paraphyses are usually sim-
ple. The spores are simple (the genus in the Tuckermanian sense also including spe-
cies having compound spores), colorless, or becoming brownish, 2, 8, 4, or S in" each
ascus.

ms
A single species, with two subspecies, occurs in the State. On trees and old wood.
Type species Alectoria juhata (L.) Ach. loc. cit.

KEY TO THE SPKCIES.

Thallus rather short, spreading, i)rostrate, or subpendont, com-
monly sorediate

^ ; 1^. A.juhalacladyhei-

Tu 11 1 1 , formis.
inaJlus long and pendent.

Thallus freely branching dichotomously, brown or some-
times in part or wholly sea-green 1. j^ juhata.

Thallus much elongated, more freely branched and the
branches intertangled, brown or dai'ker throughout. . . . Ih. A. juhata implexa.

1. Alectoria jubata (L.) Ach. Lich. Univ. 592. pi. 13. f. 2. 1810.
Lichen jubatus L. Sp. PL 1155. 1753. Pl.\te 42 A.
Thallus tufted, slender, long and pendent, freely branching dichotomously, sub-

cylindrical, brown, blackish brown, or sometimes wholly or in part sea-green; oura
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at least seldom if ever borediate, 5 lo 17.5 cm. long; apothecia chestnvlt-bro^yIl,

plane or convex, small, 1 to 2 mm. in diameter; spores colorless (possibly becoming

brownish), short-ellipsoid, 6 to 9 /i long and 4 to 5 /i wide.

Oura bterile, and the data regarding apothecia taken principally from Nylander.

Commonin the northern portion of the State, the first subspecies being the only

form thus far known farther south in ilinnesota. However, the above-described form

has been found in northeastern Iowa and doubtless occurs in southeastern Minnesota.

Ours on trees, but on sandstone in Iowa.

Distributed throughout North America, but usually confined to mountains south-

ward. Usually sterile except m mountains or at the extreme north. Generally

distributed throughout all the grand divisions.

Explanation of Plate 42.-A, Plant oiAledoria jabata on trunk of i\ balsam fir, showing ttie pendu-

lous fruticusc Ihallus. P, Plant of Usnca longissima lianRint; from the limb of a tree, containing strands

several feet long. A natural size; B, about one-eighlli natural size.

clialybeiforinis

(/'

Thallus shorter, spreading, prostrate, or subpcndulous, more rigid than the species,

rather remotely and divaricately branched, flexuous, brown or brownish sea-green,

commonly more or less sorediate, usually sparingly fibrillose, especially along the

smaller branches, the fibrils frequently occurring several in a cluster, shorter than

in the type, 15 to 85 mm. long.

Ours is uniformly sterile, and no statement of apothecial characters could be found.

Probably worthy of specific rank, but perhaps may best stand as a subspecies in the

absence of spore characters, etc.

The most common form in Minnesota and quite generally distributed over the

State. On trees and no doubt yet to be found on rocks.

Common throughout the northern United States, Alaska, and British America;

fertile in mountains. Also distributed throughout northern Europe and Asia.

lb. Alectoria jubata implexa (IToffm.) Ach. Lich. Univ. 593. 1810.

Usnea implexa Iloffm. Deutsch. Fl. 2: 134. 1795.

Thallus pendent and slender, much branched and intertangled, elongated 10 lo

17 5 cm. long; brown throughout; apothecia not seen.

Collected in the Misciuah Hills and at Beaver Bay, once in each locality. On trees.

Distributed throughout the Northern States and British America; fertile in

mountains. Occurs also in Europe, though Nylander does not seem to recognize the

subspecies.

USNEA(Dill.) Adans, Fam. PI. 2: 7. 1763.

The thallus is fruticose and frequently very long. Besides being the longest of

lichen thalli, it shows the greatest specialization of the fruticose type. Branchmg is

common, and the main trunks and the branches are usually cylindrical though rarely

angular. A pseudocortex is developed on all sides of the cylindrical thallus. Inside

of die quite thick cortex lies the algal layer in the form of a hollow cyluider. The

medullary tissue within is dimorphic, the center consisting of a solid cylinder of

densely packed hyphte, extending in a longitudinal direction, and surrounding this

a cylinder of loosely interwoven hyphte, uniting internally with the solid portion of

the medullary tissue and externally with the cortex. The colors are sea-green or

rarely straw-colored, varying to reddish brown.

The apothecia are orbicular, most frequently ternnnal or subterminal on the

branches, the disk pale in all of ours, usually flat and thin, the thalloid margin bearing

fibrils The hypothecium and the hymenium are both pale. The spores are hyaline,

simple, ellipsoid or rounded-ellipsoid, and scarcely differ enough in the various

species to have much diagnostic value.
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xae genus seems closely related to Everiiia and yet closer to Alectoria Nine
species and subspecies have been reported from Minnesota, of which Usnea barbala i.
the only one generally distributed over the State.

On trees, old wood, and rarely on rocks.

The Usneas are difficult to determine in some instances, and some of our .pecies
and subspecies are by no means certain.

Type species Lichen plkatus L. Sp. PI. 1154. 1753. ( Usnea barbata pUcata(L ) Fr )Based on Coralloidos Dill. Muse. p?.JA//. 1741, identified in L. Sp. PI. 1154." 1753.

KEY TO THK .SI'ECIES.

Thallus short, scarcely pendent.
Thallua sea-green or grayi.sh.

Thallus usually erect, strigose-fibrillose i

,

fr hnrhnfa.
Thallus longer and inclined to pendent conditions,

fibrillose and sorediate
'

j^. U. barbala hirta
Thallus rusty red, otherwise similar to the last above lb. U. barbala rubi-

Thallus long and pendent,

Thallus stout and ritrid.

ginea.

Trunks angulate
2. U. angulata.

Trunks not angulate, quite fibrillose ic. r. harhata cerat^

Thallus more slender.
ina.

Thallus foveolate-lacunoae toward the ba^se 4. U. cavernosa.
Thallus not foveolato-lacunose.

Branches clothed with fibrils.

Fibrils long and numerous; the thallus very

l^ibnls shorter and less numerous id. U. barbata dasy-

poga.
Fibrils few or absent le. U. barbata pli-

cata.

1. Usnea barbata Fr. Sched. Crit. Lich. Exsicc. Suec. 8:34. 182(5.
Thallus fruticose, stout, erect or spreading, rather short, 20 to CO mm in leu-th

rigid branched divaricately, grayish to sea-green in color, more or less strigose'
fibrdjose, the branches and main trunks cylindrical; apotliecia terminal or sub-
terminal, varying considerably as to size, 3 to 10 mm. in diameter, commonly more
or less concave, the disk pale flesh-colored or slightlj- brownish or reddish, the marHn
clothed more or less with fibrils, these al.^o frequent on the under side- hypothe-
cium pale; hymenium pale throughout; paraphyses simple or rarely branched witli
pale and somewhat thickened tips; asci clavate or cylindrico-clavate; spores ellip-
soid, 7 to 10 jt£ long and 5 to 6 /.i wide.

Generally distributed in the State. On trees and old wood, and rarely on rocks
Commonly fruited in the southern part of the State, but not known to fruit northward
in the State, though quite common.

_

This species occurs in all parts of North America and is quite cosmopolitan also
in Its foreign distribution. It is the Usnea barbata florida (L.) Fr.a of most authors.

la. Usnea barbata hirta (L.) Fr. Lich. Eur. 18. 1831.
Lichen hirtus L. Sp. PI. 1155. 1753.

Thallus somewhat more slender and less rigid than the last, consequently less
often erect but more inclined to be pendent, though not long; more or less fibrillose,
with small fibrds and thickly sprinkled with sorodia, of same color as the last

a Lich. Eur. 18. 1831.
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Ours at least is uniformly sterile. One plant referred here, no. 71G from Emo, is a

peculiar form, having larger fibrils and al^o unusually large soredia. It seems to be

intermediate between this subspecies and the last above.

The most common subspecies, and to bo looked for on trees in any part of the

State.

Found in all parts of North America and Europe.

lb* Usnea barbata rubiginea Michx. Fl. Bor. Amer. 2:!^32. 1803.

Thallus usually quite similar to that of the last, but sometimes more rigid, with

stouter fibrilsj differing in the rusty red color.

Our specimens are sterile. Acharius mentions the apothecia in Lichenographia

Universalis. Nylander has not recogniz(Ml this subspecies so far as the writer can

ascertain, and it may well be doubted whether a subspecies should, be founded upun

the variation in color.

This form has been collccled at Minneapolis, Taylors Falls, and Mankato on sand-

stone, also at Redwood Falls on granite. Is thus confined to the southern half of the

State and for the most part to sand^^tone.

Strictly a North American subspecies.

Ic. Usnea barbata ceratina (Ach.) Xyl. Syn. Lich. 1:268. 185S.

Usnea ceratina Ach. Lich. Univ. G19. 1810.

Thallus rather stout and rigid but rather or very long and always pendent,

branching freely
j

quite fibrillose, grayish to sea-green; apothecia absent from ours,

said to be of middle size or even large.

Commonin the northern part of the State, Ilenning being the most southern Min-

nesota station known. On trees.

The subspecies is distributed over all parts of North America, though its distri-

bution in Minnesota would seem to indicate that it might be a northern form, ^\'idely

distributed in Europe and also known in Asia and South America.

Id. Usnea barbata dasypoga Ach. Lich. Univ. 624. 1810.

Usnea j)licata dasypoga Ach. Meth. Lich. 312. 1803.

«

Thallus more slender and lax than in the last, as long or longer and not branching

so freely, quite as fibrillose and of same color, in foreign specimens sometimes yel-

lowish.

Nylander says **similis Jtoridae, sed thallo elongato pondulo/' his brief description

thus implying characters quite different from those ascribed to the subspecies by

Acharius in his original description.

Collected only at Henning and at Rose Lake, but apparently common on trees at

both localities. Doubtless quite frequent in the northern portion of the State, but

easily overlooked on account of its close resemblance to the last above.

Distributed over the northern United States and British America and farther

south in mountains. Widely distributed in Euroj^e and occurring in Africa and

Brazil.

le. Usnea barbata plicata (L,) Fr. Lich. Eur. 18. 1831.

Lichen plicatus L. Sp. PL 1154. 1743.

Thallus pendent and much elongated, slender and lax^ snbdichotomously branched,

paler in color, the fibrils absent or evanescent; apothecia absent in ours, said to be

small and infrequent.

The form referred to here seems to be common about Ely, and a specimen was col-

lected on Flag Island in Lake of the Woods. Not known farther south in the State.

On trees.

(^Dasypoga was in the original misprinted as dampoga.
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Distributed over the northern part of the United States and o\'er Ala^^ka and
British Ainerira, and farther south in the mountains. Also Avidely distributed in

Europe and found in South America.

2, Usnea angulata Ach. Syn. Lich. 307. 1814.

Thallus fruticose, rather stout and rigid but much elongated and pendent, the main
trunk at least more or less angulate and lacunose, branched rather remotely, at lua^st

toward the end^, thickly covered will] rather long i)()inted fibrilt^, grayiyh to sea-

green in color, G to 25 cm. long; apothecia absent from ours, but said to be small
with ileyh-colored disk bearing a white bloom. ^'Spores rounded-ellipsoid, 5 to 8 /i

long and 4.5 to 5.5 /t wide." Other niicroscopic data not obtainable.

A single specimen has been collected in the State, viz, by Afacmillan on a tama-
rack in a swamp near irinneapolis.

Widely distributed in the United States east of the western Cordilleras, and also

frequently reported from South America, Otherwise only known on certain islands

of the Southern Hemisphere.

3, Usnea longissima Ach. Lich. Univ. 626. 1810. Plate 42, B.
Thallus fruticose, varying in length from 10 to 150 cm., or even longer, the

point of attachment to the substratum seldom to be found, the plants usually hanging
free over the branches of trees, cylindrical or somewhat compressed^ roughened, ours
quite slender and lax, though other specimens are usually stouter, rather sparingly

branched, clothed with usually long librits, these commonly horizontal and rather
straight, light or darker sea-green; apothecia said to reach middle size, but small
and terminal in specimens at hand, 1 to 2.5 mm. in diameter, the disk pale flesh-

colored and concave, the margin bearing long fibrils; hypothecium pale; liymenium
pale or brownish; paraphyses simple or branched, wiih pale but somewhat tliifkened

apices; asci clavate to cylindrico-clavate; spores oblong-ellipsoid, i) to iO n long and
4 to 5/t wide.

Ours uniforndy sterile, the above microscopic features of the apothecia taken from
Arnold's European Exsiccati, no. lG85a.

Frequent along the north shore of Lake Su])erior and rarely occurring ba<'k from
the shore near the northern boundary. On trees.

Distributed throughout northern United States, Alaska, and British America,
especially in the mountains. Occurring in all the grand divisions.

Explanation of Plate 42.— See p. 207.

4, Usnea cavernosa Tuck, in Agassiz, Lake Superior 17]. 1850. Plate 43.

Thallus pendent, elongated, 10 to 35 c-m. long, the basal enlarged portions often

reaching 3 to 5 mm. in diameter, compressed-cylindrical or angulate, foveolate-
lacunose toward the large basal portions of the main stems, rather s])aringly branched
below but much dichotomously branched above, the branches finally very small and
much interwoven; scarcely fibrillose or the basal enlarged and somewhat compressed
portions of the main trunks occasionally quite fibrillose, especially along the margins;
light or darker sea-green; apothecia small to middle-sized, 1 to G.5 mm. in diameter,
seldom terminal; the disk pale flesh-colored and concave; the margin, in ours at least,

quite strongly fibrillose with long fibrils; hypothecium pale; hymenium pale through-
out; paraphyses somewhat distinct, simple or branched, with pale, thickened apices;
asci clavate; spores ellipsoid or short-ellii)soid, 7 to 9 /i long and 4 to 5 /t wide in ours.

The plant is frequently found in the northeastern one-third of the State. On
trees. Tuckerman's statement that the plant strongly resembles Akclorla uchroleuca

sarmentosa Nyl. is well founded.

Distributed widely in British America, but in the United States confined for most
part to mountainous regions. Also known in southern South America and in India.

Explanation of Plate 43.— A spruce covcrod with Usneas and Alcctorias, for the most part Uj^ma
cavernosa, at Grand Tortuge, About oiie-lliirLeenth natural size.
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Family TELOSCHISTACEAE.

This family consists of the two genera, Placodium and TeloschisteSj though some

lichenibta have made more genera by further subdivision. The peculiarities of the

family are the yellow or orange colore due to a deposit of chrysophanic acid com-

monly found in both thallus and apotheciaj and the typically polar 2-celled spores,

found constantly or sometimes in nearly all of the species of the two genera.

Of the two genera, Placodium with its commonly crustose thallus is plainly the

lower, and the spore rcflemblancc in the two would seem to indicate that members of

the genus Teloschistes were derived phylogenetically from some species of Placodium.

Also the algal symbiont Cystococcus is common to both genera.

Squamuiose, foliose, and fruticose thalli occur in the family, and the apothecia

are cither adnate or sessile. The spores may rarely be nonpolar or even simple.

The relationship between the family and the Parmeliaceae was stated in the descrip-

tion of that family and need not be given here. In form and anatomy of the thallus,

and in spores and apothecial characters, there is also a less close relationship between

the present family and the Physciaceae, the nearest approach of the two families

being in the genera Teloschistes and Physcia, Placodium and Rinodina being some-

what less closely related as to thallus structure, but equally close as regards the spores.
^

PLACODIUM(TTiU) Web. in Wig. Prim. FL Hols. 90. 1780.

The thallus varies from subfoliose to strictly crustose forms, the latter being much
more common. As in Lecanora, the thallus is closely adnate even in the best devel-

oped or subfoliose forms. In these the uj^per cortex is fairly well developed and

commonly shows more or less of cellular structure, while the lower cortex is much
thinner and more commonly composed of closely interwoven hyphae. Even in the

more crustose species an upper cellular cortex is often more or less developed, and

on the whole these crustose thalli are better developed than the similar ones of the

Lecanoras. Algal and medullary layers are also frequently demonstrable in sections,

especially in the more foliose forms. Rhizoids or rhizoidal hypha? are present as

attaching organs, but are by no means common and are not often noticed in sections.

The algal symbiont is Cystococcus. The common colors of the thallus are yellow

and orange. Fruticose forms are admitted tu the genus by some lichenists.

The apothecia arc commonly rather small and sessile or adnate. The exciple is

commonly thalloid, though a proper exciple is frequently more or less distinctly

developed within this. Also the thalloid exciple may disai)pear, leaving the struc-

ture strictly biatoroid. Orange, yellow, and brown are common colors of the di.sk.

The hymcnium, hypothecium, and asci are much as in Lecanora. The paraphyses

are also similar, but scarcely so slender. The spores are hyaline and usually of the

polar 2-celled type^ but in some of the species they are simply 2-ceIled and partly

simple.

The more crustose and less lobed forms are sometimes sei)arated as the genus Cal-

lopisma, but the transition is a gradual one, and it has seemed best not to divide the

species. The transition in spore forms is also gradual, polar and nonpolar or 2-celled

and simple spores quite commonly occurring in the same species and even in the

same apothecium. As to spore characters, the present genus is plainly related to

Teloschistes. As to thallus structure, the relation is as plainly with Lecanora, the

structure being as a wliole rather higher in the present genus.

Fifteen species and subspecies occur in the State. On trees, rocks, and old wood.

Type species Placodium candclarium (L,) Web. loc. cit.
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KEY TO THE SrECIES.

Section I. Thallus more or less lobed at the circumference.
Thalliis large, 25 to 70 mm. in diameter 1. P. elegans.

Thallus smaller.

Thallus onl}^ 8 to 45 mm. in diameter 2. ]\ miirorum.
Thallus still smaller 2a. P. murorum mini

t «i

atum

4

Section II. Thallus not lobed at the circumference.

On trees or on dead wood.

On dead wood.

Thalluti dirty yellow or orange, of ailiiale pquamules,

often fornuiig an areolate crutst \, P, micro pliylli inuvi.

Thallus ashy or wliitish.

Thallus persistent and becoming thick and
verrucose

Thallus thinner and tending to ditsappear.

Dit^k yellowish orange; cxciple disappear-

ing

9. P. ferrugineum.

8. P. pyraceum.
Disk olivaceous and darker; exciple dis-

appearing ()a, P . ferrugineum poUi
nil.

On trees.

On rocks

Thallus chinky, verrucose or areolate, grayish yel-

low or yellowish gray (also on rocks and old

"^•^^^^v 6. /'. auraniiacum.
Thalhis thinner and smoother, often chinky, ashy-

whitish or lead-gray.

Exciple entire 7. P. cerinum.

Exciple becoming subcreuulate or radiately

striate; disk pruinose 7a. P. cerinum ulmonim.

Thallus thick and often verrucose.

Thallus grayish yellow or yellowish gray; disk

orange to saffron-colored G. P. auraniiacum.
Thallu.^ Hoa-green to iron-gray; disk yellowish rust-

colored to blackish 71>. P. cerinum sideritis.

Thallus thinner, granulose, chinky, or areolate.

Thallus chinky-areolate or scattered-scaly, the

scales often lobed; usually dark orange S. /*. cinnabarrimun

.

Thallus granulose to areolate.

Granules miimte, lemon-colored, sometimes
compacted into a subareolate crust 5. P. citrinum.

Granules larger and often crcnatc-lobed, bright

greenish yellow (also on old wood).

Thallus persistent, the granules often com-
pacted into an areolate crust; exciple

granulate, crenate 10. P, viiellinum.

Thallus of scattered granules, often disap-

pearing; exciple entire 10a. P. vitelUnuw aurd

lum.
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Plate 44, A.1. Placodium elegans (Link.) Ach. Lich. Suec. 102, 255. 1798.

Lichen elegans Link, Beitr. Naturgcrich. 1: 37. 1794.

Thallus Hubfoliose, euborbicular, of medium size, 25 to 70 iiiiii. in diameter, plainly

lobed and stellate-radious in the best developed conditions, but closely adnate, the

lobes free and becoming long, branched, wavy, convex above, aometimes subimbricate

and often more or less lacunose; commonly orange above but varying toward yellow-

ish or reddish, white below or darkening; upper cortex present and of moderate

thickness, but not always distinctly cellular, the lower cortex much thinner;

apothecia small or middle-sized, 0.5 to 2 mm. in diameter, sessile, the disk flat

or concave, commonly orange-colored, the exciple entire or crenulate and of the

same color as the thallus, not disappearing in ours at least; hypothecium commonly

pale; hymenium pale below and yellowish or brownish above; paraphyses simple or

branched, commonly enlarged and <lurker toward the apex; asci variously cylindrico-

clavate to broadly clavate; spores ovoid-ellipsoid, polar 2-celled, 9 to 18 /i long and

5 to 8.5 IX wide.

Generally distributed over the State. On rocks.

Throughout North America, but toward the south mostly confined to mountains.

Known in all of the grand divisions.

Explanation of Plate 44.— A, Plant oi Placodium elegans on rocks, showing the closely adnate and

marginally lobed thallus and the apothecia. B, Plant of Placodium cerinum on poplar, sliowing the small

apothecia. A enlarged IJ diameters; B, 2 diameters.

2, Placodium murorum (Iloffm.) Ach. Lich. Suec, 101, 255. 1898.

Lichen murorum Iloffm. Enum. Lich. Icon. 63. pL 9,f. 2. 1784.

Thallus when well developed orbicular, smaller than in the last, 8 to 45 mm. in

diameter, more closely adnate than that of the last and to be regarded as crustose,

though there is a poorly developed lower cortex over portions of the ventral surface,

the upper cortex as in the lat^t, the central portions commonly more or less verrucose,

the margin passing into rather short but somewhat branched lobes, or the marginal

lobing absent and the whole thallus composed of discrete verrucse or squamules, usu-

ally bright yellow; apothecia small, 0.4 to 1 mm. in diameter, sessile, the disk flat or

concave and orange red, the thalloid exciple thicker than in the last and more com-

monly crenulate, aaid to inclose a thin proper exciple; hypothe<*ium commonly pale,

hymenium pale below, yellowish above; paraphyses simple or branched, commonly

enlarged and yellowish or brownish toward the apex; asci clavate; spores polar

2-celled, ovoid-ellipsoid , 10 to 15 /£ long and 5 to 7 /( wide.

Collected at Thief River Falls, at Rainy Lake City, and in the Misquah TTill? in the

northern portion of the State; also once a^ far south as Granite Falls. On rocks other

than calcareous.

In the northern United States aiul northward, and also as far south as southern

California. Known also in South America, Europe, and Africa.

2a. Placodium murorum miniatum (Iloffm.) Nyl. Not. Sallsk. Faun. Flor. Fenn.

5: 136. 1861.

Lichen miniatus Hoffm. Enum. Lich. Icon. 62. 1784.

Thallus orange or reddish, smaller, 5 to 20 mm. in dianu^tc^; ours sterile.

Collected at Grand Portage, On rocks.

Elsewhere in North America in California. Known also in South America and

Em-ope.

3- Placodium cinnabarrinum (Ach.) Anzi, Cat. Lich. Sondr. 43. 1800.

Lecanora cinnaharrina Ach. Lich. Univ. 402. 18J0.

Thallus strictly crustose and <'losely adnate, more or less chinky or areolate, orthe

areolos scattered and forming scales, lliose commonly more or less crenately lobed,

or the scales still retained in less scattered conditions and becoming somcAvhat imbri-

cate; suborbicular and rather smalt, 5 to 30 mm. in diameter, or perhaps more often
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irregular, then usually Rpread over larger areas, usually dark orange in color, an ui>por
cortex of thin-walled rolls present; apothocia small or minute, 0.2 to 0.7 mm. in diam-
eter, adnate, often more or less angular, commonly numerous and obscuring the larger

portion of the thallus, the disk orange and usually flat, the thalloid exciple com-
monly somewhat lighter-colored, entire; hypothecium commonly pale; hymonium
pale below and yellowish or brownish above; paraphyses simi)le or rarely branched,
slightly enlarged and colored toward the apex; asci clavate; npores ellipsoid, polar
2-celIed, 7 to 12 fi long and 5 to 7 ft wide.

The plant is generally distributed ov<t the State. On rocks.

Commonthroughout the United States. Occurring also in all of the grand divisions.

4. Placodium microphyllinum Tuck. Syn. N. A. Lich. 1: 174. 1882.

Thalhus composed of small and closely adnate squamules 0.5 to 1 .5 mm. in diameter,
these sometimes closely clustered toward the center into an areolate crust, dirtv trreen-

ish-yellow and becoming dirty orange; marginal squamulea often crenately lobed,
often more or less obscured by minute yellow granules; a poorly developed upper cor-

tex of thin-walled cells usually to be made out; apothocia .small or minute, 0.3 to 0.5
mm. in diameter, adnate, the disk flat and dark orange, the thalhud exciple usually
crenulate and inclosing an entire proper one; hypothecium pale; hymenium pale
below and yellow brownish above; paraphyses simple or branched, commonly. more
or less enlarged and colored toward the apex; asci clavate; spoi-es ellipsoid, polar
2-cellcd, 9 to 15 /I long and 5 to 7 /i wide.

Collected at Minneapolis. On old wood.
Generally distributed over the northern United States, and once found as far south

as Texas. A North American plant, but by no means common in it.^ territory.

5. Placodium citrinum (HoffmO Leight. Lich. FI. Great Brit. 177. 1871.

Verrucaria citrina Hoffm. Deutsch. Fl. 2: 198. 1795.

Thallus cruetose, composed of minute granules which are more or less scattered over
the substratum or compacted into a subareolate crust, irregularly and often widely
spread over the substratum, commonly lemon-colored; apothecia scarcely as large
even as those of the last, adnate, the disk waxy-yellow or orange, commonly flat, the
thalloid margin subgranulose, sometimes tending to disappear, said rarely to inclose
a thin proper one; hypothecium pale; hymenium pale below and more or less yellow-
ish brown above; paraphyses simple or i)ranched, commonly somewhat enlarged and
yellowish toward the apex; asci clavate to broadly clavate; spores ellipsoid or ovoid-
ellipsoid, polar 2-celled, 8 to 14 /t long and 4.5 to 7 /c wide.

Generally distributed over the State. On rocks.

Widt^Iy distributed in the United States, but not yet known from the extreme South
or West. Known in all of the grand di\ i^^iuns except Australia.

6. Placodium aurantiacum (Lightf.) Ilepp, Spor. Fleehl. Eur. pi. ^.7./. S9U, hS57.
Lirhrn aurmifiavus Lightf. Fl. Scot. 2: 810. 1777.

Thallus crustose, smoothi.sh and chinky or more commonly becoming verrucose and
rugose or even areolate, lemon-colori^d, i^ale or darker yellow, yellowish gray, gray,
or finally whitish, rarely more or less dissected with black lines, somewhat corticate

above, more or loss irregular and often widely spread over the substratum; apothecia
small or becoming larger, 0.4 to 1 mm. in diameter, sessile, the disk commonly flat,

orange to saffron-colored, Wie thalloid margin paler and usually becoming crenulate,
rarely disappearing and leaving only a thin proper exciple (biatoroid); hypothecium
pale; hymenium of same color below and yelloAvish or brownish abo\e; i>araphyses
simple or quite frequently branched, usually somewhat enlarged and colored toward
the apex; asci clavate; spores ellipsoid, polar 2-celled, 1 1 to 18 fi long and (i to 9 ji wide.

Generally distributed over the State. On trees, old wood, and rocks.

Occurs throughout North America. Known in all of the ^n*and divisions.
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7. Placodium cerinum (Jloffm.) Hepp, Sjior. Flecht. Eur. pi. 46./. 405. 1857.

/
Plate 44, B.

Thallus crustose, suborbieular and of medium size, 15 to 55 mm. in diameter, or

becoming irregular and more widely spread over the sub^^tratum, rarely disappearing,

thin, smoothirih and cliiuky or thicker and verrucose or sometimes becoming sub-

areolate, ashy or varying toward whitish or more commonly toward lead-gray, an

upper cortex scarcely diytinguishable; apothecia small to nearly middle-sized, 0.3 to

1.2 mm, in diameter, sessile or poysibly sometimes subsessile, the di^k flat, waxy-

yellow varying toward reddi^^h or olivaceous-browm, the exciple thalloid and entire,

of the same color as the thallus, whitish or sometimes of the color of the disk, sometimes

becoming flexuous; hypothecium pale; hymenium pale beneath and yellowish or

brownish above; paraphyses simple or branched, commonly more or less enlarged

and colored toward the apex; asci clavate; spores ellipsoid, polar 2-cellcd, 10 to 18 /i

long and G to 10 /i wide.

The plant is quite variable, and a large number of subspecies have been recognized.

One of ours, however, seems to differ from all of these, and we venture to give it a

name. Another form with evanescent thallus and closely clustered, rather flexuous,

olivaceous-brown apothecia was collected on old pine wood at Red Lake. Finally,

eems

Generally distributed over the State. On trees and rarely on old wood.

Found throughout North America. Known also in all of the grand divisions.

KxPLAXATlON OF PLATE 44.— See page 213.

/a. Placodium cerinum ulmorunx Fink, Proc. Iowa Acad. Sci. 11: 143. 1904.

Thallus of moderate thi(;kness, granulose-verrucose, ashy or sea-green, irrcguarly

spread over the substratum usually in small patches; apothecia of the usual size,

the disk dull waxy yellowy roughened and more or less pruinose, the exciple promi-

nent, ashy-whitish, entire or more commonly subcrenulate or radiately striate.

Generally distributed over the southern half of the State. On elms and rarely on

other trees, especially oaks.

The subspecies is common in low^a and has been collected in Kansas by E. Bar-

tholomew. The Kansas material was on red cedar bark.

7b. Placodium cerinum sideritis Tuck. Syn. N. A. Lich. 1: 175. 1882.

Thallus thickened, composed of contiguous, scaly, and frequently convex verrucae

or arcoles, of the same color as the last (said by Tuckerman to be iron-gray); apothecia

adnate or rarely immersed, rather smaller, the disk nonpruinose, yellowush rust-

colored, or in ours becoming darker and even black, the exciple of the color of the

thallus and sometimes disappearing; spores rather smaller.

Doctor Zahlbruckner considers part of ours a Jiew species, but gives no name.

Considered by Tuckerman as a slrirjly North American form, and the differences

as to thallus and the adnate or inunerse*! apothecia would seem to indicate a new

species rather than a subspecies of the above species. Some other disposition of all

or part of our material will doubtless need to be made.

Generally distributed over the State. On rocks other than calcareous.

A strictly North American plant. Elsewhere knowm in New England, Virginia,

Illinois, and Iowa.

8. Placodium pyraceuni (Ach.) Fink.

rarmeUa rerina pyracea Ach. Meth. Lich. 17(j. 1803.

Thallus very thin and ashy-whitish, smooth or granulate-scurfy, evanescent;

apothecia small or minute, 0.2 to 0.0 mm. in diameter, sessile or rarely adnate, fre-

quently numerous, clustered, angulate and obscuring the thallus, the disk flat ur

convex, yelluwish-orangc, the thalloid exciple thin and yellowish or whitish, evan-

escent, and the apothecia, as commonly seen, biatoroid, with thin i^roper exciple;
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hypothecium pale; hymenium pale below and yellowinh above; paraphyses simple
or branclied, frequently enlarged and slightly colored toward the apex; ai?ci davate;
spores polar 2-celled, ellipsoid or ovoid-ellip.soid, 10 to 16 /i long and 5 to 9 /t wide, the
number of noni)olar spores larger than in most of the species.

The species seems clear enough as it occurs on old wood, but transitional forms
of the last certainly occur on trees.

Generally distributed over the State. On old wood.
Found throughout the northern United States and northward. Also in southern

California. Known in all of the grand divisions except Africa.

rhicodhim cerinum pyrncca of the preliminary reports.

9. Placodium ferrugineum (Iluds.) Hepp, Spor. Flecht. Eur. pi 45, f. 400. 1857.

Lichen fernigincus Iluds. Fl. Angl. ed. 2, 52G. 1778.

Thallus crustose and commonly thin, rather smooth and chinky or becoming riigose

and verrucose, ashy or whitish, usually more or less irregular and variously disposed
upon the substratum, with a thin layer above the algal cells, but scarcely to be regarded
as corticate, the whole thallus sometimes becoming scattered and tending to disappear;
apothecia small to almost middle-sized, 0.;5 to 1.3 mm, in diameter, the thalloid

exciplc evanescent and the structure early becoming biatoroid, sessile, the disk flat,

rust-colored or blackening, frequently subpruinose; hypothecium brown or brown-
ish; hymenium pale below and brownish above; paraphyses simple or branched,
commonly enlarged and brownish toward the apex; spores ellipsoid, polar 2-celled,

11 to 20 jt long and G to 10 /i wide.

Collected at such remotely separate localities as Mankato, Bemidji, Red .bake,

and Rainy Lake City. On dead coniferous wood. Easily passed over for a Biatora
and no doubt generally diffused throughout the State.

Generally distributed over North America. Found also in Europe and Africa,

9a. Placodium ferrugrineum pollinii (Mass.) Tuck. Syn. N. A. Lich. 1: 177. 1882.

Blastenia pollinii Mass, Flora 35: 575. 1852.

Thallus thinner, whitish, and tending to disappear; apothecia biatoroid, becoming
more or less convex, the proper exciple tending to disappear, the disk olivaceous and
blackening.

Distribution in the State quite as that of the species as is also the habitat.

ElscAvhere in North America in New England, Maryland, Illinois, Iowa, and
Nebraska. Known also in Europe.

10. Placodium vitellinum (Hoffm.) Hepp, Spor. Flecht. Eur. pi 44 J^ SQL 1857.
ratcUaria xiielllna Iloffm. Descr. PL Crypt. 2: 5. pi 26./, 2. 1794.

Thallus crustose-granulate, composed of small rounded or finally sqnamulose and
crenatcdobed granules, which may be scattered or grouped into areolo-like clusters,

bright greenish-yellow, forming a more or less broken or rarely continuous layer,

usually irregular and more or less spread over the substratum, with some suggestion
of an upper cellular cortex at least over portions of some thalli; apothecia rather
small, 0.3 to T3 mm. in diameter, sessile, the disk commonly flat, tawny-yellow,
becoming olivaceous, the exciple thalloid and grauulate-crenate; hypothecium pale;
hymenium pale below and yellowish above; ])araphyseR sim]de or branched, com-
monly enlarged and yellowish toward the apex; spores <^ommonly 12 U) 32 in each
ascus (rarely only 8), ellipsoid, 2-celled and simple, 8 to 16 /x long and 4 to 7 /t wide.

Generally distributed over the State. On rocks and old wood.
Found throughout North America. Known in all of the grand divisions.

10a. Placodium vitellinum aurellum (Iloffm.) Tuck. Syn. N. A. Li(^h, 1: 180.1882.

ruLdlaria vitellina aurella lloffm. Deutsch. Fl. 2: 197. 1795.

Thalhis scattered and disappearing; apothecia smaller with entire exciple; spores

rather more commonly simple.
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Teloschistes chrysof=thalmus (L.) Th. Fr.
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Diytributioii In the State the .^ame a.s that of the s{)ecies. On rocks.

Occurs in Iowa, Missouri, Kansas, ( alifornia, and eastern JJritish America. Known
also in Europe.

TELOSCHISTES Norm. Nyt. Mag. Naturv. 7: 228. pi, 1, f, 4a-g. 1853.

Plate 45.

The thallua is usually foliopc or subfruticose, a single species rising to a fairly good

fruticose condition. In the foliose species the thalhis showj^ a well developed cellular

cortex above and below, and the space within is traversed by the loosely entwined

medullary hypha?. The algal layer lies among the medullary hyphyo Just below the

up{)er cortex, or in small Lhalli, especially in Teloschisles concolor, the algal cells may
fill nearly all of the space between the medullary hyphee. In the more or less fruti-

cose thallus of Teloschistca chnj^opthalmus there is a marked tendency toward a radial

arrangement of tissues in the erect lobes of the thallus. In these the algal layer is

frequently developed on both sides of the c^ompressed lobes inside of the pseudocortex,

inclosing more or less medullary tissue. Rliizoids and cilia a,re more or less character-

istic of all the species. The thallus lobes in the foliose species are usually short, but

somewhat dissected, and commonly show a tendency to ascend at the margins. The
prevailing color is yellow or orange, which manifests itself most commonly in the

disks of the apothecia. The upper surface of the thallus usually shows the char-

acteristic color also, but often varies toward gray or sea-green. The lower surface

usually yhows these paler colors with a tendency toward pale yellow.

The apothecia are found more or le^s commonly in all of the species and may be

terminal, marginal, or upon the ujjper surface of the thallus. The disk is commonly
yellow or orange, and the margin is frequently ciliate. The hypothecium and hymc-

nium are generally pale or slightly colored. The spores are of the polar 2-celled type,

though this grades into an ordinary 2-celled condition even in a given species, while

in one species admitted lo the genus the numerous spores are constantly simple or of

the ordinary 2-celled type. Aside from the single species, there are 8 spores in each

ascus.

In structure of the thallus the genus is close to Physcia, while in coloration and

more especially in spore characters the relation with i*lacodium is close. Teloschistes

is no doubt more closely related to the latter genus.

Five species and subsj)ecies occur in the State. On trees, old wood, and rocks.

Type species Teloschisles jlavkans (Sw.) Norm. loc. cit.

Explanation or Plate 45.— Fig. 1, the plants showing the branching fruticose thallus and tlie

apot!iotia. Fig. 2, a portion of thallus and three apothecia. Fig. 3, a section of an apothociuni and the

thallus below; a, the hjiueniuni; 6, the hypothecium; c, the fungal hypha; d, the algal cells; e, the

pseudocortox of entangled hy]>hae. Fig. 4. a longitudinal section of the thalUis; a and d, the psoudooor-

tex of byphjp; h, Llie better developed algal layer of the upper side of the ascending branch; c, the

medullary layer. Fig. 5, paraphyses and an ascus. Fig. fi, free polar 2-celled spores. Fig. 1, natural

size; fig. 2, enlarged aljout 8 diajnelers, figs. 3, 4, enlarged 400 diameters; figs. 5, 6, enlarged OoOdiameters.

From Schneider.

KEY TO THE SPECIES.

Thallus Hubfruticotie, erect, fipreading, or isubpendent 1. T. chrysopthahnus

Thallus foliose.
r

Thallus lobes reduced to granulose-margined squamules,

or the whole thallua reduced to a greenish*yellow,

powdery crust 4a. 7". concolor effnsus

Thalhis lobes well developed.

Margins of the lobes or the whole lobes ascendant;

margins isidioid-granulose , . .
.

, 3. T, hjchneus,

7920-10 15
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Mar<,niif4 of the lobes Bcarccly rai^5ed.

TluiUu?? comnionly yellow or orange; sporea

eight in each ascus 2. T, pohjiarpus.

Thallus greoiiLsh yellow or rarely yellow;

spores inaiiy in each ascus 4. T. concolor.

1. Teloschistes chrysopthalmus (L.) Th. Fr. Gen. Ilet. Eur. 51. 18(^1.

Plate 45.

Lichen chrysopthahnus L. Mant, PL 2: 311. 1771.

Thallus tufted, subfruticose, erect, eproading, or showinf^ a pendent tendency,

quite ri^jidj fibrillosc, the long lobes compressed and freely branching dichotoniouisly,

the fibrils few or more numerous toward the apices of the lobes, showlni,^ a ]>«eudo-

cortex; yellow to sea-green toward the top and paler toward the bottom and on the

lower side; 4 to 15 mm. long, though plants from outside the Slate are frequently

longer; apothecia small or medium, 1 to 5 mm. in diameter, terminal or subterminal,

the margin more or less ciliate, or devoid of cilia in ours; the disk orange, concave

or flat; hypothecium pale; hymenium i>ale below and pale or pale yellowish above;

paraphyses conspi<niously jointed, brajiched toward the apex, the apices of the

branches pale or yellowish and often somewhat thickened; asci cylindrico-clavate or

ovate-cylindrical; spores ellippoid, polar 2-celled or occasionally some of them not

polar, 10 to IG /t long and 5 to 8 /« wide.

Infrequent, but known to exist in all parts of the State except the northeastern

portion. On trees or old wood.

Occurring in some form in all parts of North America. Also distributed throughout

all the grand divisions.

2. Teloschistes polycarpus(Hoffm.) Tuck. Syn. N. A. Lich. 1:50.1882.

Plate 46, A.

Lobaria pohjrarpa lloffm, Deutsch. FL 2:159. 1705.

Thallus foliose, G to 20 mm. in diameter, prostrate, the margins scarcely raised,

circular or irregular, the lobes small, narrow, freely divided or occasionally much

reduced, imbricated or often scattered, the lower side more or less furnished Avith

pale rhizoids and marginal pale or yellow fibrils, frequently almost wholly concealed

by the commonly numerous apothecia, yellow or orange above or Aarying toward

brownish or grayish, pale beneath ; apothecia orange or at least darker than the thallus

and having a paler entire or crenulate margin, rather small and commonly very

numerous, concave or flat, commonly subpedicellate, rarely more or lees fibrillose

below, 1 to 4 or rarely 5 mm. in diameter; hypothecium pale; hymenium pale below

and pale or yellowish above; paraphyses conspicuously jointed aiid usually branched

toward the apex, the apices of the branches pale or yellowit^h and enlarged; asci

ovate-clavate or cylindrico-clavate; spores ellipsoid, polar 2-celled or occasionally

partly nonpolar, 12 to 18 [i long and 5 to S // wide.

Our most common species, and found in all parts of the State. On trees, old wood,

and \'ery rarely on rocks.

Occurs in all parts of North America. Also distributed throughout the grand

divisions.

Explanation of Plate 46.— A, Plaritof r^/Oi'c/t/67<:5 j>o7vcar?)us on a dc^d branch sliowlng tlic nuiiirr-

oiis apothoria characterisfic of tlio species. B, I'lant of Rmodina snphodes on a tree trunk, showing tlie

crustose thaUus and the apothecia. A and B enlarged 12 diameters.

3. Teloschistes lychneus (Ach.) Tuck. Syn, N. A. Lich. 1: 50. 1882.

Parmelia candelabra lychnca Arli. Melh. Lich. 187. 1803.

Thalkis foliose, rather larger than in the last, 12 to H5 mm. in diameter, ascending

or yubprostrate with ascendant margin?, compact and the lobes more or less imbri-

cate, these in ours larger, wider, and rather less divided than in the last, the mar

gins isidioid-granulate, the lower side more or less furnished with pale rhizoids and
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A. Teloschistes polycarpus (Hoffm.j Tuck.

B. RINODINA SOPHODES'ACH.) KOERB.
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marginal pale or yellow fibrils; yellow or orati^e above and pale below; apotheria

rather rare, of the same size as in the last and of the same color or commonly brighter

and occasionally even orange-red, the margin entire^ crcnulate or isidioid-graniilate,

commonly subpcdicellate, and sometimes fibrilloae below; hypothecium pale or

slightly darkened; hymcnium pale or yellowish-tinged, or yellowish above only;

paraphysea conspicuously jointed and commonly branched toward the apex, the tipa

pale or yellowish and usually enlarged; asci ovate-cylindrical or cylindrico-clavate;

spores oblong to ellipsoid, the mature ones, as in the two species above, being at least

very largely polar 2-celled, 12 to Ifi /c long and 5.5 to 7.5 /x wide.

The ])lant as it occurs In Minnesota is a large form of the species^ our description

varying somewhat from that of Tuckcrnun, especially as to the size of the plant and
form of the lubes, Ourrf is nearer than usual to Teloschisies parietinuSj but it never

need be confused either with this or the last si)ecies above.

As widely distributed in the State as the last, but rather rare. On trees and rarely

on rocks.

Widely distributed in North America as also in northern Euro-Asia. Known also

in South America.

4. Teloschistes concolor (Dicks.) Tuck. Syn. N. A. Lich. 1: 51. 1882.

Lichen concolor Dicks. PL Crypt. BriL. 3: 18. pJ. 9.f. 8, 1793.

Thallus foliosOj smaller than in the above folioso species^ suborbicular or the lobes

scattered, wdien not scattered 4 to 25 mm. in diameter^ prostrate or the margins some-

times slightly ascending, compact with lobes more or less imbricate or even passing

into a continuous roughened crust toward the center, or the lobes more or less scat-

tered and usually very narrow and irregularly much divided at least toward the cir-

cumferencCj the margins frequently finely granulate, the lower side bearing numer-

ous i)ale rliizoids and pale marginal fibrils; greenish ytjllow or rarely yellow above

and pale beneath; apothecia of same color as the thallus or more commonly a brighter

yellow or rarely brownish, the margin entire or crciudate, subsessile, and sometimes

fibrillose beloAv, 0.5 to 1.5 mm. in diameter; hypothecium pale or slightly darkened;

hymcnium pale or yelloAvish above; paraphyses plainly jointed, simple or rarely

branched at the tips, these pale and enlarged; asci clavate, large; spores simple

or 2-cclled (not ])olar), many in each ascus, oblong, 5 to 11 /i long and 3 to 5 /i wide.

Distributed over all of the State except the northeastern region covered by the

fourth rc^port of the preliminary survey. On trees and old wood.

The i>lant is widely distributed in North America and is also known in Europe,

Asia, and South America.

4a, Teloschistes concolor effusus Tuck. Syn. N. A. Lich. 1: 52. 1882.

Thallus lobes reduced to squamules, these granulose, at least at the marginSj and

passing sometimes into a powdery crust; in ours the squamules frequently scattered.

A form has also been placed here which has the apothecial characters of thei)reBent

subspecies, l)ut has the thallus reduced to scattered granules.

The subspecies has been rei')orted from several lor-alities in the northwestern por-

tion of the State and from Mankato, well to the south. However, some of our speci-

mens are hardly the subspecies. On trees.

Tuckerman gives the subspecies the same North American distribution as the

species. Apparently not noted elsewhere.

Family PHYSCIACEAE.

If we take into account the three elements —thallus structure, the development of

the apothecia, aiul the spore characters, we have plainly enough in the Physciaceac

the highest family of the Discocarpineae. And this becomes more apparent with

our disposition of Urceolaria in the present family.
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It is by no means plain that the ]>roscnt family in liighest as regards thalUis struc-

ture or development of the apoLhecia, but it is when wo conKidor these elements in

connection with the yporc oharactern that the potjition of the family becomes ap]>arent.

Wehave the muriform spore in the Gyrophoraccae, tlie I.ecideaceae, and the Gra-

phidaceae aa well aw hero, but always in connection with lower types of structure

of thallu?: or apothocia, or both.

The rektionships of the family with the Parmeliaceae and the Teloschistaceae

have been f,a\'en in the descriptions of those families, and it need only be added

here that in admitting Urceolaria to the i)resent family avc have established a Bomc-

what close relationship with the GyalectaceaOj through Urceolaria and Conotrcma.

The finst two genera of the family are well re})resented in our flora, but our members

of the family a? a whole are not very numerous. The thallus structure shows about

the pame amount of variation as is found in the last family, and the relationship of

the a]>othecia to the thallus is about the .^ame as in the Parmeliaceae. Uut the spores

are always brown and vary from 2-celled to muriform conditions,

RINODINA Ach.; S. F. Gray, Nat. Arr. P>rit. PI. 1: 448. 1821.

The thallus is crustose, though in a few species herein admitted to the genus there

is more or less of lobing at the circumrerence. The structure is closely adnate,

usually areolate, and is attached to the substratum by commonly dark hyjjhal rhi-

zoids. In the lobed fornix, there is more or less of an uj)per pseudocortex of hyphse,

but in the lower more strictly crustose species, the coilex is absent^ or rather repre-

sented by a bending and branching of the hyphye near the upper surface, to form the

poorly developed protective layer so common in crustose thalli. The algal sym-

bionts are commonly Cystococcus, though they vary considerably in size in the

different spec;ies, and in some species luuing larger and more irregular alga?, Pleuro-

coccus may replace the usual Cystococcus, The common colors of the thalli are sea-

green, ashy, etraw-color, and yellowish.

The apothecia are commonly small or minutCj and may be immersed, adnate, or

sessile. Indeed, all of the above dispositions of apothecia may occur in a single

species. The exciple is thalloid, but in a majority of the species this structure may
disappear entirely. The disk is commonly flat and its color usually black or brown-

ish black. The hypothecium is commonly pale, though sometimes brownish. The

paraphyses are simple or rather rarely branched. The spores are brown and 2-celled.

The present genus is doubtless to be regarded as intermediate between Physcia

and Buellia, lower than the former and on the wIkjIc higher than the latter. The
thalli of the best developed Rinodinas seem quite as high as those of the lowest

Physcias, while some of the lower members of the present genus show thalli scarcely

better developed than those of some of the Buellias. The thalli and the apothecia

of the Rinodinas also resemble those. of Lecanoras and Phu-odiums, but the spores

indi<'ate a much closer relationship with the two genera named above. Finally,

the tendency of the thalloid excii)le to disa])pear looks toward lUiellia. Possibly

our Rinodina orcina should be excluded from the genus, but the thallus is after all

essentially crustose.

Ten forms occur in the State. On trees and rocks.

Type species Rinodina alra {lluds.) S. F. Gray, loc. cit. But this ir Lecanora

ainiy and the generic name Rinodina will doubtless have to be abandoned eventually.

KKV TO THE SPECIES.
Confined to rocks.

Thallus blackish
J

of flat or concave areoles (\, R, n irjra.

Thallus lighter-colored,

Thallus granulose, becoming chinky, scurfy or sub-

areolate, whitish, sea-green or brownish 4. R. hischoJfiL



J

I

FINK—THE LICHENS OF MINNESOTA, 221

ThallutJ never granulowe, but more or less chinky-

areolate.

Thallus with plainly lobed and often black-fringed

margin; greenish t^traw-colorod or yellowi^^h 1. R. oreina,

ThuUud chinky or ycaly-areolate^ not lobed; yea-

green to olivaceous 5. R. lecanorina.

Not confined to rocks.

On tree8 or dead wood.

Tliullus and exciple thin and disappearing lid. 7?. sophodes cxi-

Thallus and exciple thicker and mort* i>ersistent.

gua.

PporoH 20 to 35 /t long 2. R. ascocmrma.

Spores 14 to 22 /i long :5b. 7?. sopliodcs te-

Habitat various.

Thallus coarse, verrucose and ?^oinetimcs lobulate,

pJiraspis.

whitii^h 3c. R. sophodes con-

Thalhhs fincrj granulose or granulose-areolate.

fragosa

.

Thallus of minute granules, suuicLinies forming a

subareolate crust; ashy to olive-brown 5. R. sophodes.

Thallut) graiuilotie-areolate, or scattered sub-

squamulot^e; ashy to sea-green 3a. R. sophodes afro-

nnerea
1. Rinodina oreina (Ach,) Mass. Tlic. Liclu IG.f. 24. 1S52,

Lecanom straminea oreina Ach. Lich. Univ. 433. 1810.

Thallus verrucose-areolate, except the margin which passes iiiio distinct and more

or less lobed fjq!iamulefi or somewhat elongated, branched, and usually densely crowded

lobeSj the areoles or verruca? about 0.5 to \ mm. across, greenish straw-colored or

yellowish, the marginal lobes or squamules, at least, showing a thin upper pseudo-

cortex of mostly vertical hyi)lue and the algal and medullary layers somewhat differ-

entiated, suborbicu'lar with the marginal lobes or squamules well represented, or

becoming irregular and more widely spread over the substratum with the lobatiuu

tending to disa]>t)ear, the niore regular forms commonly 12 to 55 mm. across, the

margin commonly more or less black-edged; apothecia small or minute, 0.2 to 0.75

mm. in diameter, immersed or becoming adnate, or even sessile, the disk black and

commonly flat, the thalloid exciple obtuse and entire, rarely disappearing, the apo-

thecia then somewhat lecideoid; hypothecium pale; hymenium commonly pale

beneath and brown or brownish above; paraphyses simple or branched, commonly
thickened and brownish toAvard the apex; asci clavate; spores short-ellipsoid, 9 to 12

fi long and 4.5 to 7.5 /i wide.

Generally distributed over the State. On rocks other than calcareous.

Throughout North America, except the most southern States and southward.

Found also in Europe.

2, Rinodina ascociscana Tuck. Gen. Lich. 124. 1872.

Psoroma aacociscana Tuck. Amer. Journ. Sei. 25; 424. 1858.

Thallus a suborbicular, chinky crust, which becomes more or less concentrically

wrinkled and passes Into scaly-areolate conditions, scarcely corticate, sea-green and

passing into a pale cinnamon-brown; apothecia small to middle-sized, 0.6 to 1.5 mm.
or more in diameter, sessile, the disk flat or slightly convex, from pale brown to

black, the thalloid exciple persistent, entire or crenate; hypothecium pale; hymenium
of same color below and brownish above; paraphyses simple or rarely branched,

commonly enlarged and brownish toward the apex; asci cla\ate; spores 20 to 35 p.

long and 10 to 16 p wide.
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Our plant in scarcely so well marked as Tuckerman's and may yet prove to be an

unusually well developed form of the next specicH below.

CoUcf'ted at Gunflint and at Tofte. On treet^.

A North American plant found elsewhc^re in New England, in Illinois, and in arctic

America.

3. Rinodina sophodes (Ach.) Koerb. Syst. Lich. 122. 1855. Plate 46, B,

Lichen sophodes Ach. Lich. Succ. 67. 1798.

Thallus composed of minute granules, these running together to form a thin, con-

tinuous, or mure or less scattered, granulate and roughened or subareolate crust,

ashy and passing into olivaceous-brown, irregularly and often widely spread over

the substratum; apothecia small or minute, 0.3 to O.S mm. in diameter, adnate, the

dipk flat or convex and brown to blackish, the thulloid margin entire or subentire

and inclosing a thin and more persistent proper exciple, the thalloid one frequently

tending to disappear; hypothccium pale to brownish; hymenium pale below and

commonly brownish above; paraphyses simple or rai'cly branche<l toward the com-

monly enlarged and brownish apex; asci clavate; spores oblong-ellipsoid, 14 to 22//

long and G to 12 /t wide.

Found tbroughoTit the State. On trees, old wood, and ro(*ks.

Distributed throughout North America. Known also in all of ihe grand divisions.

Explanation of Plate 4G.—Soo p. 218,

3a. Rinodina sophodes atrocinerea (Dicks.) Tuck. Syn. N. A. Lich. 1: 207. 1882.

Lichen atrocinereus Dicks. PI. Trypt. Brit. 3. 11. pL 14- / 0- 1793.

Thalhis granidose areolate or subsquamose and the areoles or squamules somewhat

scattered; apothecia scarcely ever minute, the thalloid exciple often disap[)earing;

spores of the usual size.

Collected at liemidji. On cedars in swamps. Paid to l)e a rock form, but ours

seems to belong here.

Definitely reported, as far as known, only from California and Ontario, but doubt-

less widely distributed in North America. Known also in Europe.

3b. Rinodina sophodes tephraspis Tuck. Syn. N. A. Lic-h. 1: 208. 1882.

Rinodina tephraspis Tuck. Amer. Journ. Sci. 25: 425. 1858.

Thallus thickened aiid roughened, composed of crenulate, or more often verrucose-

irregular and crowded areoles, brownish-ashy; apothecia finally middle-sized and

prominent, O.fi to 2 mm. in diameter, becoming convex, hemispherical, and variously

irregular, the thalloid exciple said to be persistent, but disappearing in ours.

Collected at Pipestone, at Warroad, on Flag Island in kake of the Woods, and at

Tower, thus apparently widely distributed in the State. On rocks other than cal-

careous.

Definitely recorded elsewhere in North America in only one or two localities, but

doubtless more widely distributed and o^'erlooked or referred elsewhere. A North

American subspecies.

3c. Rinodina sophodes confragosa (Ach.) Tuck. Gen. I.i<:h. ]28. 1872.

Parmelia con/ragosa Ach. Meth. Lich. Suppl. 33. 1803.

Thallus rather coarse, commonly verrucose and sometimea sublobate, w^hitish;

apothecia becoming middle-sized; spores in ours possibly surpa-^sing 30 /£ in length.

This does not agree very closely with the published descriptions, and must be

regarded as a provisional disposition.

Collected at Snowbank Lake. On old wood, though more comm(mly a rock lichen.

Elsewhere in North America, definitely reported from Illinois, California, Ontario,

and Vancouver Island. Known also in Europe, Asia, and Africa.
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3d. Rinodina sophodes exigua (Ach.) Tuck. Syn. N. A. Lich. 1 : 208. 1882.

Lichen cxiguus Ach. Lich. Suec. G9. 1798.

Thallus tiinall, sometimes becoming scurfy or disappearing; apolhocia minute or

smaller than usual, the disk becoming convex, the thalluid exciple becoming crcnu-

late and disappearing; spores ra(her small, frequently more than 8 in each ascus,

in ours sometimes reaching 30.

Generally distributed over the State. On tree? and old wood.

Found in all portions of North America. Known also in all of the grand divisions

except Asia.

4, Riiiodina bischoflB.i Koerb. Par. Lich. 75. 18G5,

Thallus composed of small granides, these running together to form a usually

thhi, more or less chinky, scurfy, or rarely 8ul)areoIate crust, this either scattered

or continuous and spread irregularly over rather small areas of the substratum^ in

some of ours becoming thicker and in others tending to disappear; from whitish

to sea-green or brownitfh; apothecia small or subminute, 0. 1 to 0.8 mm. in diameter,

sessile, the disk dark brown and becoming blackish, flat or somewhat convex, the

thalloid exciple entire and persistent, but rarely blackening, a thin proper exciple

within the thalloid one; hypothecium commonly pale; hymenium pale below and

brownish above; paraphyses somewhat coherent^ simple or rarely branched toward

the commonly enlarged and brownish ai)ex; asci clavate or ventricose-clavate; spores

ovoid-ellipsoid, 15 to 20 /i long and 8 to 13 /t wide, the wide interval between the

two cells indicated usually by a dark band.

Doctor Koerber recognized two subspecies, protuherans and imviersa, the former

with distinct thallus and elevated-sessile apothecia, the other with both thallus and

apothecia more or less immersed in the substratum. Ours corresponds to the former.

Collected at Mankato, at ^lorton, and in the Leaf HiIIf:. On calcareous rocks and

pebbles. No doubt occurring on such substrata elsewhere in the State.

Elsewhere in Xurtli America in Illinois, Iowa, Kansas, Texas, and the Rocky

Mountains. Known also in Europe and Africa.

6. Rinodina lecanorina Mass. Sched. Crit. Lich. Exsicc. 48. 1855.

Mlschoblastia lecanorina Mass. Ric. Lich. 41. f. 70. 1852.

Thallus composed of flat or somewhat convex areoles, these small to middlCr

sized, 0.3 to l.-> mm. across, and usually widely spread over the substratum as a con-

tinuous or more or less broken crust; sea-green varying toward olivaccouri, apothecia

email or minute, 0.3 to 0.8 mm. in diameter, immersed one or more in each areole, or

in ours becoming more or less superficial upon the rather poorly developed thallus

and showing a thalloid exciple, which finally disappears, the disk flat or convex,

dark brown or black in color, uj^ually rounded but pometimes more or less irregular;

hypothecium pale; hymenium pale below and brownish above; paraphyses simple

10 ji wide.

la^

Rei)orLed from Mankato, Oak Island, Koochiching, and Rainy Lake City. On

granitic rocks. Our plants differ from European material in the poorer thallus devel-

opment and more superficial apothecia. Doctor Zahlbruckner has named, but as

yet not described, Rinodina ioensis, from Fayette", Iowa, which some of our material

externally quite as much resembles as it does R. lecanorina.

Not known elsewhere in North America. Found in Europe.

6. Rinodina nigra Fink, Minn. Bot. Stud. 2; 695. 1901.

Thallus of moderate thickness, composed of flat or somewhat concave areoles, each

areole 0.5 to 1 mm. in diameter, without cortex, dark slate-color, commonly irregular

and spread as a continuous or more or less broken layer over larger or smaller areas


